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initials of the operating agency of the Department conducting or 


supervising the work, as follows: 


ARA_- _............ Agricultural Research Administration 
BAI_- ee eae Bureau of Animal Industry 
ik: ek ono sureau of Agricultural and Industrial Chemistry 
BDI_-_ pat sedis Bureau of Dairy Industry 
MN eh . Bureau of Entomology and Plant Quarantine 
BHNHE---- ae Bureau of Human Nutrition and Home Economics 
PE AAT oi hac Bureau of Plant Industry, Soils, and Agricultural 

Engineering 

OES ess tink — Office of Experiment Stations 

BAFR_______-_________-_.. Bureau of Agricultural Economics 

CEA a ete Commodity Exchange Authority 

EXT wach Scd shies aie orn uae Extension Service 

FCA ____.. Farm Credit Administration 

FS s, _.__._.. Forest Service 

OFAR oo. ee _. Office of Foreign Agricultural Relations 

Ol _______. Office of Information 

PMA- . cebeeeebtes Production and Marketing Administration 

Ree Ss wee teceoe __ Soil Conservation Service 


IV 








FOREIGN ACTIVITIES 
Chapter 23—Part II 


Foreworp 


In the conduct of relations between nations down through the cen- 
turies, governments have always been concerned with assuring for 
their n: itionals adequate supplies of agricultural products needed from 
abroad, or opportunities for the sale ‘of such products in foreign mar- 
kets. By reason of soil and climatic differences, population concen- 
trations, varying degrees of agricultural and industrial development, 
and prevailing food habits and customs, no single nation is entirely 
self-sufficient. On the contrary, virtually every nation has agricul- 
tural surpluses of one type or another, and short: ages of others. The 
nations of the East and of the West, and of the North and of the 
South are constantly making imperative and reciprocal demands up- 
on each other. International trade in agricultural products has been 
an inevitable and necessary consequence. 

From its very beginning, the agriculture of the United States has 
been an important source of supply for world markets. It began in the 

early colonial period with shipments of tobacco, indigo, naval stores, 
and cotton to European countries. Subsequently our agricultural ex 
ports expanded to include grain and grain products, “livestock and 
meat products, dairy and poultry products, fruits and vegetables, and 
other commodities. A corner of our agricultural structure, therefore, 
always has rested on foreign shores. 

At the same time, the Nation has provided an ever-expanding 
market for a long list of agricultural products that cannot be produced 
here at all, or that cannot be produced economically in sufficient quan- 
tities to meet domestic requirements, such as tea, coffee, spices, tropi- 

cal fruits, rubber, sugar, wool, hides and skins, silk, cacao, jute, cer- 
tain oilseeds and vegetable oils, and others. Hence, the United States 
Department of Agriculture has always been charged with the respon- 
sibility for assembling, analyzing, and disseminating information to 
farmers, industrial establishments and other interested parties on 
agricultural developments in foreign countries, and on potentialities 
for the : sale of American farm produc ts in export markets. 

sy the same token, there has been continual collaboration between 
the United States Department of Agriculture and the Ministries of 
Agriculture of foreign ‘countries, as well as with private research in- 
stitutions in all parts of the world, for the solution of agricultural 
problems of mutual concern. Such collaboration includes t he exe hange 
of information on the results of research in plant and livestock breed- 
ing, eradication and control of plant and animal diseases and para- 
sites, improved production and marketing techniques, new uses for 
agricultural products, management and conservation of soil and for- 
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est resources, construction of farm buildings, and a host of other tech- 
nical, scientific, and economic subjects. 

Broadly speaking, the work of the Department in the foreign field 
falls into three categories. These are: (1) Research and services in 
the economic field; (2) research and services in connection with the 
Government’s progr am of technical collaboration with foreign coun- 
tries; and (3) the administration of various regulations designed to 
prevent the introduction into the United States of insect pests and 
plant and animal diseases. The objective at all times has been to pro- 
mote the well-being of agriculture in the United States. Authority for 
work of this kind is found:in the or ganic act establishing the Depart- 
ment and in subsequent acts of Congress and specific appropriations 
to bureaus and offices. 
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FOREIGN ACTIVITIES 


ResEARCH, SERVICE, AND EpucaTIONAL ACTIVITIES OF THE OFFICE OF 
Foreign AGRICULTURAL RELATIONS 


The Office of Foreign Agricultural Relations is charged with the 
responsibility of coordinating the activities of the Department i in all 
matters relating to foreign trade and allied problems and policies, and 
planning and directing ‘the participation of the Department in pro- 
grams of technical collaboration with foreign countries. In addition, 
it is responsible for discharging the Department’s research and re- 
portorial activities in the field of foreign competition and demand and 
foreign governmental policies affecting agriculture. The various re- 
search, service, and educational activities of the Office : are conducted by 
three branches, or work projects. An International Commodities 
Branch operates entirely along commodity lines. In the Regional In- 
vestigations Branch, emphasis i is placed on research along geographic 
lines. The Technical Collaboration Branch seeks to facilitate an ex- 
change of scientific and technical knowledge between the Department 
of Agriculture and corresponding government agencies in foreign 
countries. 

The activities of the Department in these fields were expanded 
greatly during the critical twenties and thirties. Events of those years 
brought home to Government and industry alike the extent to which 
prices of farm products grown in this country are affected by condi- 
tions abroad, especially the extent to which those on an import and an 
export basis are sensitive to foreign economic and legislative forces. 
More than ever before, there was need for unbiased and authoritative 
ae ion of developments abroad in terms of prospects for Amer- 
ican agriculture as a basis for sound production and marketing pro- 
grams ‘at home. ‘To meet this need, ey authorized the Secretary 
of Agriculture (Public, No. 304, June 5, 1930) to encourage and pro- 
mote the agriculture of the United States and to assist American 
farmers in ‘adjusting their operations and practices to meet world 
conditions by expanding the services being rendered by the Department 
of Agriculture in acquiring and diffusing useful informafon regard- 
ing agricultural developments abroad. 

Specifically, the Secretary was authorized to acquire information 
regarding world competition and demand for farm products and the 
production, marketing and distribution of such products in foreign 
countries; to investigs ate economic phases of the agricultural industry 
abroad ; to disseminate such information through | agricultural exten- 
sion agencies and such other means as might be deemed advisable; to 
cooperate with Federal and State agencies and with cooperative and 
other farm or ganizations and individuals in carrying out the intent 
and purpose of the act ; and, to make such rules and regulations as were 
necessary to carry out ‘its provisions. Public, No. 304 also authorized 
the Secretary to appoint agricultural attachés to be attached to the 
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diplomatic missions and consulates of the United States in foreign 
countries. This latter feature of the act, however, was eventually re- 
pealed (Public Law 724, August 16, 1946) in the interest of establish- 
ing a combined Foreign § Service under the direct etree of the 
Department of State. 

From June 5, 1930, to June 29, 1939, the economic research and re- 
portorial activities of the Department in the foreign field were dis- 
charged by the Foreign Agricultural Service Division of the Bureau 
of Agricultural Economics. On June 30, 1939, those responsibilities 
were transferred to a newly established Office of Foreign Agricultural 
Relations under the supervision of a Director responsible immediately 
to the Secretary of Agriculture. The functions of the Office at the 
same time were expanded to include the following: (1) Collection and 
analysis of information on foreign agricultural production and con- 
sumption, foreign trade in agr icultural products, foreign demand for 
United States farm products, , and foreign gover nmental policies and 
their impact on the production, consumption, : and price of agricultural 
products in the United States and abroad; (2) dissemination of such 
information to all agencies of the Government and to the general pub- 
lic in accordance with usual departmental procedure; (3) direction of 
the partic a of the Department in the reciprocal trade agreements 
program; (4) coordination of the relations of the Department with 
the Department of State and other agencies of the Government with 
respect to international commodity agreements: (5) planning and 
direction of the participation of the Department in programs of co- 
operation between the Governments of the United States and foreign 
countries; and (6) coordination of the relations of the Department 
with the Department of State and other agencies of the Government 
and with foreign governments and private agencies in respect to for- 
eign trade and allied problems and _ policies. 

Until the early nineties, the activities of the Department in the inter- 
national sphere were financed largely by authorizations of the various 
Commissioners and Secretaries of Agriculture under their general au- 
thority to allocate available funds for the proper fulfillment of the 
objectives of the Department. Since March 20, 1894, when the act of 
appropriations specifically set aside $10,000 for the purpose of making 
investigations concerning the feasibility of expanding the demands of 
foreign markets for the agricultural products of the United States, 
funds have been specifically requested and Congress has appropriated 
the same in varying degree, to carry on specific lines of research on 
agricultura® dev elopments abroad. Indicative of the constantly grow- 
ing importance attached to the Department’s activities in the ‘foreign 
field, the Appropriation Act for 1949-50 provided a lump sum of 
$587,900 for necessary aes of the Office of Foreign Agricultural 
Relations and for enabling the Secretary of Agriculture to coordinate 
and integrate the activ ities of the Department in connection with its 
foreign agricultural work. 

This lump sum does not include a total of approximately $1,512,000 
made available to the Office of Foreign Agricultural Relations during 
1949-50 to defray the cost of (1) services to other agencies of the Gov- 
ernment, (2) services required in administering section 32 of the Agri- 
cultural Adjustment Act of August 24, 1935, as amended, relative to 
removal of surplus commodities, (3) projects under the Research and 
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Marketing Act of 1946, (4) agricultural training of foreign nationals, 
and (5) operation of the program of technical collaboration w ith 
foreign countries. 


ProsecrI. Foreign Agricultural Production and Foreign Competition 
and Demand 


A. PURPOSE AND NATURE OF CURRENT WORK 


To (1) obtain, analyze, and prepare for dissemination information 
relating to current production, supply, demand, price, consumption, 
and the prevailing market situation in foreign countries for major 
crop and livestock products; (2) determine potentialities for expand- 
ing export outlets for United States farm products; (3) compile, ana- 
lyze, and disseminate information on the movement of agricultural 
commodities in channels of international trade; (4) make exploratory 
studies relative to foreign competition and demand for farm products 
as groundwork for the negotiation of reciprocal trade agreements; 
( 5) conduct research in connection with programs for the solution of 
specific commodity problems confronting American producers as a 

result of world agricultural developments; (6) provide producers, pro- 
ducer groups, importers and exporters, and Federal and State agencies 
with authoritative current information on foreign competition and 
demand so as to make possible an evaluation of what is happening in 
the international market for farm products; and (7) advise the gen- 
eral public on these and related matters. 

This project constitutes the foreign crop and livestock reporting 
service of the United States Department of Agriculture and its foreign 
economic analysis service for commodities. The work is done in com- 
modity divisions staffed by specialists conversant with the domestic 
and the foreign situation in grains, livestock and meats, dairy and 
poultry products, cotton, wool, tobacco, fats and oils, fruits and vege- 
tables, nuts, hops, rice, sugar, tea, coffee, cacao, and spices. The cur- 
rent work is particularly concerned with problems relating to foreign 
competition and demand for commodities that American farmers 
must export, and with the world competition and demand for those 
that this country must import. In addition, basic research is under 
way to provide information needed by the Department’s commodity 
specialists in developing programs for the solution of international 
commodity problems related to wheat, cotton, wool, sugar, and other 
products, and in the negotiation of trade agreements. An additional 
function of the commodity specialists is to represent the Department 
on numerous departmental and interdepartmental committees and at 
international conferences concerned with specific commodity problems. 


B. CURRENTLY ACTIVE LINE PROJECTS 


(1) Activities on regular funds.—Research, service, and educa- 
tional activities conducted on regular funds in these fields, or on funds 
made available in recent years by other agencies of the Government 
for the completion of special assignments in its traditional fields, have 
been continuous through the years. Currently active line projects on 
such funds include the following: 











1824 AGRICULTURAL RESEARCH AND RELATED SERVICES 


Assembly, analysis, and publication of current information relat- 
ing to world production, consumption, prices, stocks, international] 
trade, and foreign competition and demand for (@) grains and grain 
products, (>) livestock and meats, dairy and poultry products, animal 
fats and oils, and wool, (c) deciduous fruits (fresh and dried), citrus 
fruits, and tree nuts, (d) sugar, (e) tobacco, tea, coffee, cacao, and 
spices, (f) cotton and other veget table fibers, (g) fats, oils, and oil- 
seeds, and (h) hops. 

2, Compilation and preparation for publication periodically of 
detailed monthly and annual statistics on United States imports and 
exports of agricultural products by countries of origin and destination. 

3. Determination of the relationships between current world sup- 
plies (production and stocks) and current world demand for individ- 
ual commodities, and the een effect of such relationships on 
United States agricultural exports and a 

4. Assembly and preparation of background data for use by the 
Department’s commodity specialists in (@) the negotiation of trade 
agreements involving specific commodities, (6) determining possible 
solutions of problems in connection with the marketing of foodstuffs 
and other agricultural products between surplus and deficit countries, 
and (¢c) the formulation and activation of international commodity 
agreements. 

5. Special research in connection with the assembly and preparation 
of statistical data on world production, consumption, prices, stocks, 
and international trade in agricultural products for use by such agen- 
cies as the Economic Cooperation Administration, the United Nations, 
and various specialized international commodity organizations. 

Commodity research to determine the current food situation and 
outlook in the individual countries of the world for publication annu- 
ally in world food situation and outlook reports. (This project is 
conducted in collaboration with the Regional Somaiihauiae Branch.) 

(2) Activities under the Research and Marke ting ‘Act of 1946.—In 
addition to the traditional activities on regular funds, Project I in 
recent years has included a number of spec ‘ial investigations by com- 
modity experts sent abroad under the Research and Marketing Act of 
1946 to conduct first-hand studies of potentialities for ‘tanitind for- 
eign market outlets for United States farm products. These studies 
are designed to obtain information on possible markets for specific 
products, consumer trends and preferences, foreign competition, mar- 
keting practices, government regulations affecting production, price, 
consumption and trade, and other information indicative of the cur- 
rent and probable future pattern of supply and demand for the prod- 
ucts in question. Currently (July 1, 1950) active line projects on 
Research and Marketing Act funds include the followi ing: 

RM : c-2-1—Survey of South American markets for United States 
fishery products, 

RM : c-2-2—Study of the Canadian livestock industry. 

RM: c-2-3—Study of the European dried fruit industry. 

RM: o-2 -4—Reestablishing foreign markets for United States 
fresh citrus and processed citrus fr uits. 

RM: c-2-5—Foreign consumption and factors affecting the demand 
for Atlethonn cotton. 





FOREIGN ACTIVITIES 1825 


RM: c-2-6—Study of foreign productions, consumption, and trade 
in cotton products and competition with United States cotton and 
cotton products. 

RM : c-2-7—Maintenance and expansion of foreign market outlets 
for United States dairy products. 

RM : c-2-8—Production, consumption and foreign trade in dry 
edible pulses. 

RM : c-2-9—Trends in foreign production, consumption, and trade 
in fats and oils and related products. 

RM : c-2-10—Survey of market outlets for United States fruits in 
European countries. 

RM: c-2-11—Market potentialities for United States wheat and 
flour in certain Latin American count ries. 

RM : c-2-12—Reestablishing trade between United States and for- 
eign agricultural cooperatives. 

RM : c-2-13—Probable competition with, and potential demand 
for United States rice in foreign countries. 

RM : c-2-14—Present and future competition with, and outlets for 
United States tobacco and tobacco products in European countries, 

RM: c-2-15—Study of foreign production, consumption, and trade 
in tobacco, with regard to competition with United States tobacco, 

RM: c-2-16—Probable imports into the United States of competing 
foreign tree nuts and the effect of such imports on the marketing of’ 
domestic tree nuts, 


C. HISTORY AND EVOLUTION OF THIS wi RK 


Ever since May 15, 1862, when President Lincoln signed the act 
establishing Agriculture as an independent agency of the Government. 
a staff of experts has been maintained in the Department to study and 
report on foreign agricultural developments and market potentialities 
for United States farm products abroad. Investigations of factors 
affecting foreign competition and demand for American farm products 
received special emphasis as a result of the unprecedented growth of 
our agricultural exports following the war between the States. The 
Department’s activities in this field before the turn of the century 
included (1) The acquisition, interpretation, and publication of infor- 
mation on foreign crop and livestock developments; (2) the compila- 
tion of exhaustive statistical reports regarding the origin and destina- 
tion of the agricultural imports and exports of the United States; (3) 
acquisition and publication of information relating to the extent and 
character of the agricultural import and export trade of individual 
foreign countries; (4) sending specialists abroad to make first-hand 
investigations of matters relating to our foreign trade in farm prod- 
ucts, including foreign consumer habits and preferences, special 
requirements of particular foreign markets with respect to grade, 
quality, and pach ing; (5) steps our competitors were taking to secure 
a larger share of the foreign demand: and (6) related matters. Sub- 
sequently, especially since the late twenties, the main emphasis has 
been on commodity research aimed at providing an adequate world- 
wide production and market outlook service for United States agri- 
culture by the collection of extended information and the periodic 
issuance of interpretative reports on world production, consumption, 
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stocks, prices, foreign competition and demand, and international 
trade, with a view to furnishing a reliable basis for sound production 
and marketing policies in the United States. 


D. FUNDS AND ANNUAL EXPENDITURES 


In the President’s budget message of January 3, 1950, a total of 

$246,600 was specified for research and related activities during 
1950~ 51 in the field of foreign agricultural production and consump- 
tion and the effects of developments in those fields on agriculture in 
the United States. This compares with $242,200 actually appropri- 
ated for the same purpose during 1949-50 and $248,100 during 1948-49. 
These figures do not include expenditures by Work Project I from a 
total fund of approximately $360,000 made available to the entire 
Office of Foreign Agricultural Relations during 1950-51, compared 
with the corresponding total of $327,000 during 1949-50, to cover De- 
partment of Agriculture representation in international agricultural 
conferences, maintenance of contacts with -United States officials 
abr oad, reimbursable obligations, services in administrtion of section 
32, and pay increases. Nor do they include estimated expenditures of 
$150,000 in 1950-51 compared with $187,900 in 1949-50 and $149,000 
in 1948-49 for commodity research from funds made available under 
.the Research and Marketing Act of 1946. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


During calendar year 1950, a total of aproximately 100 comprehen- 
sive reports on world production and international trade in specific 
commodities were released on scheduled dates as a result of the re- 
search activities of project I. This does not include the weekly release 
of interim forecasts and preliminary estimates of production, and 
information on market developments. Nor does it include the monthly 
and annual compilations on United States foreign trade in agricultural 
commodities. By providing up-to-date information on world produc- 
tion, foreign competition “and demand, competitive supplies and 
prices, and ‘international trade in each of the major agricultural com- 
modities, the research and related activities of this project have made 
it possible: (1) for American producers, importers and exporters of 
agricultural products to determine advisable adjustments in their pro- 
duction and marketing program; (2) for the Department to partic- 
ipate efficiently with other agencies of the Federal Government and 
with representatives of foreign governments in the consideration of 
programs for the solution of international agricultural problems of 
mutual concern; (3) for the Department to keep Congress informed 
on foreign agricultural developments of Rg concern to United 
States agriculture ; and (4) for the Department to promote the well- 
being of “American agriculture generally. 

Also included among the benefits accruing to United States agri- 
culture from the research and related activities of project I are those 

resulting from the participation of its commodity experts in pre- 
senting the Department’s position with respect to specific commodities 
in the : negotiation of trade agreements, and in international confer- 
ences and negotiations leading to the activation of such agencies as the 
International Wheat Council, the International Wool Study Group, 
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the International Sugar Council, the International Cotton Advisory 
Committee, and the International Seed Testing Association. 

More specifically in the field of foreign competition and demand 
for United States farm products, can be cited such recent accomplish- 
ments as the development of markets for United States tobacco in 
South and East African countries and in Western European countries ; 
the determination of postwar requirements of American cotton in a 
number of European countries ; the dissemination of detailed informa- 
tion on prospects for the sale of United States rice in markets of the 
Western Hemisphere; a determination of market potentialities for 
United States wheat and wheat flour in the countries of the Far East: 
bringing to a focus the problems that United States exporters of 
apples, pears, and citrus fruit must face in selling their products in 
European markets; and transmittal of information to United States 
producers and exporters on European import requirements for dry 
edible peas and beans, and samples of such products being offered for 
sale in those markets by foreign competitors. Mention should also 
be made of the fact that the tree-nut investigations in the Mediter- 
ranean Basin have made it possible for the Department to assist the 
United States tree-nut industry in establishing opening prices and 
developing seasonal marketing programs. 


F. SOME ADDITIONAL WORK NEEDED 


The turn of events that came about with the invasion of South 
Korea has confronted both the farmers and the Government of the 
United States with new agricultural problems. For some time before 
that event, critical shortages of food and fiber elsewhere in the world 
growing out of World War IT had largely been alleviated; and con- 
cern was developing over the increasing difficulty, actual or in pros- 
pect, of moving surpluses into consumption abroad. From the mo- 
ment of the Korean invasion, however, these concerns have been subor- 
dinated to overriding preoccupation with the national defense. The 
concern is now with the adequacy of supply for military and essen- 
tial civilian needs, and this preoccupation extends beyond our na- 
tional borders to the countries whose cooperation in defense is vital 
to the United States. Food and fibers thus continue as instrumen- 
talities of the policy of the United States in international affairs. 

In the near future, American agriculture has the duty to produce 
abundantly to supply not only immediately foreseeable needs but also 
to provide against contingencies in Allied countries arising out of 
crop failures or loss of access to distant sources of supply. Over the 
tonger term, it has to contemplate how its surplus production, built 
up in the new defense effort, can be distributed and paid for in peace- 
time markets abroad, and how those longer term interests can be kept 
in view through the special defense period. 

If this work project is to pncivids the information that Congress, 
National Defense, and other Federal and State agencies, importers 
and exporters, and producers are asking for in increasing volume, 
much additional research and service will be needed along commodity 
lines on current and prospective production, competitive supplies, 
prices, consumption, and other factors affecting the demand for Amer- 
ican farm products abroad. Such research should also include for- 
eign consumer tastes and preferences, marketing facilities, and meth- 
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ods by which business must be conducted with foreign countries. A 
number of special investigations in such fields have already been ini- 
tiated under the Research and Marketing Act of 1946. Extension 
of such commodity investigations into additional fields is urgently 
needed. 

The organization of agriculture in the cotton States is predicated 
on the export normally of a third to a half of the annual production. 
In the present disturbed state of the world, the need for timely and 
authoritative information on cotton developments abroad is greatly 
increased, Fearing that they may be led into overexpansion, pro- 
ducers demand the most careful examination of trends in foreign 
competition and demand. The Government, on its part, has become a 
major user of information of the same type, both in the formation of 
agricultural and purely defense programs. Studies should therefore 
be intensified with a view to improving existing information along 
the following lines: (1) The total cotton requirements of each major 
importing countr y after giving effect to the probable displacement of 
cotton by synthetic fibers: (2) the extent to which rayon can be sub- 
stituted on a price basis without governmental mandate; (3) the 
policy of the Government of each importing country toward rayon 
substitution and limitation of cotton imports, and the measures likely 
to be used to effect them; (4) the extent to which each of the major 
importing countries can and does expect to cover its raw cotton re- 
quirements by imports from countries other than the United States; 
and (5) other factors, such as price conditions, foreign trade policies, 
food requirements, and the like in foreign cotton-producing coun- 
tries which may influence the production of cotton. 

United States tobacco exporters today are confronted with increas- 
ing competition from surplus- producing countries in the Near East. 
In some of these countries, production for export is already far above 
prewar levels. In others, production is rapidly recovering from de- 
clines experienced during the war. There is an urgent need for a 
study of present and potential competition from tobacco produced in 
that area. The very rapid expansion in production of tobacco in 
southern Africa, which competes directly with United States leaf in 
world markets, calls for additional study and a continual appraisal 
of the situation in that area. Moreover, in many important tobacco- 
importing countries, United States tobacco exporters are faced with 
increasing governmental regulations and mandatory procedures which 
either restrict over-all leaf imports, or imports from the United States. 
There is need for additional research aimed at providing American 
tobacco interests with information that will enable them to hold and 
expand foreign market outlets for American leaf. The improved 
foreign exchange position in a number of tobacco-importing countries 
make desirable a study of the market possibilities for United States 
leaf in certain countries which have in recent years imported little or 
no United States tobacco, particularly certain Latin-American coun- 
tries. 

Under present unsettled international conditions, the tight world 
supply situation with respect to coffee, cacao, pepper, and other tropi- 
cal products makes it especially important that United States im- 
porters and the public generally be kept advised of developments 
abroad which are likely to affect available supplies and the prices 
which consumers in this country may have to pay for such products. 
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To accomplish that objective, much additional research will be called 
for. Such research should include a study of possibilities for develop- 
ing additional or alternative sources of supply. 

United States rice growers will continue to be dependent on foreign 
outlets for a large part of their annual production. Currently, about 
40 percent of the crop is sold in export markets. Today, considerable 
effort is under way in various parts of the world, especially in tradi- 
tional rice-importing countries, aimed at expanding rice production. 
In many countries, substantial progress is being made in substituting 
other grains for rice as population expands. There is, therefore, a 
need for additional research and investigation of developments abroad 
in order to keep the American rice industry up to date with fast-moving 
events in world rice production and trade. 

With indications of pending disturbances to the normal flow of 
international trade, and with expanding requirements at home under 
the stimulus of defense expenditures, the United States may face in- 
creasing demands for fats and oils. This will mean further expansion 
of production and the risk of burdensome surpluses should the ex- 
panded demand suddenly fade. The United States also is dependent 
on overseas sources for a number of specialized fats and oils which 
cannot be produced in this country. Accordingly, there is a need for 
additional research and investigational work aimed at maintaining or 
expanding our export markets and assuring the continued availability 
of supplies of such fats and oils as must be imported. It is especially 
important that United States producers and exporters be kept advised 
of changing conditions in Western Europe as they affect the demand 
for United States lard, tallow, and soybean oil. 

One of the important changes in the world trade situation with 
respect to fruits, both fresh and dried, which has come about since 
the invasion of South Korea, has been the substantial improvement 
in the dollar exchange position of certain countries of Western Europe. 
These same countries traditionally have offered the most important 
foreign market outlet for American fruits and fruit products. During 
and since World War II, however, they have not been able to import 
these items because of the dollar exchange deficiency. The recent 
improvements, together with greater advances in prospect, sets the 
stage for American horticulture to recapture this trade in fruits and 
fruit products. The research already done under Research and Mar- 
keting Act projects, together with that which still needs to be done, 
may be expected to contribute greatly to this end. Since the output 
of tree-produced fruit cannot be adjusted from year to year as easily 
as that of annually planted crops, trade and marketing studies must 
be arranged on a longer time basis. Supply and competitive factors 
are developed over the longer time period and it is this type of prob- 
lem that the commodity specialist has to meet. The importance of 
on-the-spot studies of the rapidly changing situation cannot be over- 
emphasized. 

Significant changes in the supply-demand situation for livestock 
and livestock products have been occurring gradually in the United 
States and abroad. Current defense activities accentuate the adjust- 
ments that are likely to be necessary. More detailed study of the 
present and potential impact of trends in livestock production here 
and abroad are needed. For example, the unprecedented demand in 
the United States for meat, especially beef, has been a large factor 
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in dwindling sheep and wool production in this country. The United 
States now produces only about one-fifth of its wool requirements 
compared with four-fifths prior to World War II. This decline has 
occurred in 7 years. If the United States takes its full requirements 
of wool from world supplies next year, friendly countries will have 
one-third less raw wool to keep their textile industries operating than 
they have this year. 

With the growth of populations, huge exportable supplies of meats 
no longer exist in parts of the world. United States meat producers, 
for example, no longer need fear serious competition from Argentine 
meats, for if all the Argentine surplus were exported to the United 
States in cans it would amount to only about 5 pounds per person 
compared with our per capita consumption of about 146 pounds an- 
pually. Canada is likely to have less to ship to the United States. 
This all adds to the necessity for additional on-the-spot investigations 
in order that United States producers may be advised of probable 
supply trends. 

These examples of fields where additional commodity research, mar- 
keting and educational services are needed are by no means all-inclu- 
sive. In addition to the commodities specifically mentioned, one of 
the most important aspects of the postwar era, as far as American 
agriculture is concerned, is the extent to which foreign market out- 
lets can be maintained or even expanded for United States bread grains 
and feed grains, hops, and other commodities. American producers 
and exporters of such products need to be kept advised on current 
and potential production in competitive areas, and on competitive 
supplies, prices, and demand in consuming areas. Many governments 
fail to report statistically upon their agricultural activities or on the 
supply and demand situation in their countries. Hence, there remains 
the essential task of supplementing existing data by the research 
and observations of commodity specialists. The accumulation and 
interpretation of such information by trained investigators in terms 
of prospects for American agriculture is essential as a basis for sound 
production and marketing programs in this country. For example, 
United States exports of wheat and flour during 1949-50 declined by 
200,000,000 bushels from the 1948-49 level. At average yields, this 
represents the crop production of about 13,000,000 acres and consti- 
tutes the major land-use adjustment problem in the United States 
today. 


Prosecr II. Patterns of Foreign Agricultural Production, Consump- 
tion, and Trade, and Foreign Governmental Policies Affecting 
Agriculture 


A. PURPOSE AND NATURE OF CURRENT WORK 


To (1) obtain, analyze, and prepare for dissemination, information 
on patterns and historical trends in foreign agricultural production, 
consumption, and trade, and on nutritional levels in individual for- 
eign countries and regions of the world; (2) study and appraise the 
effects on United States agriculture of foreign governmental policies 
in the agricultural field, including production aids and controls, 
marketing regulations, price-maintenance measures, and import and 
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export aids and restrictions; (3) conduct research and provide infor- 
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mation needed for a determination of United States import and export 
policies and for the participation of the Department of Agriculture 
in international meetings and other relationships affecting ‘the inter- 
ests of American agric ulture ; (4) study the historical development 
of United States agricultural exports in the over-all and in principal 
agricultural products ; and (5) advise the general public on these 
and related matters. 

The current work is particularly concerned with (1) examining and 
appraising the effects of foreign agricultural, commercial, financial, 
and economic policies on United States agricultural production, trade, 
and prices; (2) research for the purpose of servicing the Economic 
Cooperation Administration with basic data for use in connection 
with its programs of food and agricultural assistance to participat- 
ing countries; (3) assembling and preparing basic data for use by 
the Department’s foreign country specialists in the negotiation of 
trade agreements; and (4) assembling and preparing basic informa- 
tion on agriculture and related matters in specified foreign countries 
for the use of national defense agencies. 


B. CURRENTLY ACTIVE LINE PROJECTS 


(1) Activities on regular funds.—Research, service, and educational 
activities on regular funds, or on funds made available in recent years 
by other agencies of the Government for the completion of special 
assignments in its traditional field, have been continuous down 
through the years. Such activities have been carried on in accord- 
ance with the mandates of Congress as expressed in the annual act 
of appropriation to cover necessary expenses of the Department in its 
investigational and reportorial activities pertaining to agricultural 
developments i in foreign countries. Currently active line projects on 
such funds include the following: 

1. Research on patterns and trends in agricultural production, con- 
sumption and trade, and on the agricultur al programs and policies 
of (a) the United Kingdom and dominions; (0) Western European 
and African countries; (¢c) Far Eastern countries; (d) Middle Eastern 
countries; (¢) Latin American countries; and (7) the Soviet Union 
and the Dhinabe Basin countries. 

2. Analysis of the statistics on food production, trade, and con- 
sumption in individual countries to determine national food balances 
(surpluses and deficits) and quantitative measures of nutritional 
levels and food requirements. 

3. Special research and service in connection with the preparation 
of country and regional reports, frequently of a confidential nature, 
on agricultural dev elopments abroad for use by various national de- 
— agencies and by the Economic Cooperation Administration. 

4. Assembly and preparation of statistical and other information 
for use by the Department’s trade specialists in connection with tariff 
and trade liberalization negotiations under the General Agreement on 
Tariffs and Trade (G ATT ), and as authorized under the Reciprocal 
Zz or Agreement Act of 1934, as amended. 

Research aimed at (a) determining the effect of trade and ex- 
dicen controls, state trading monopolies, and other forms of foreign 
governmental intervention on international trade in agricultural 
products and (4) providing the basis for the formulation “of United 
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States policies to mitigate the unfavorable effects of such controls and 
intervention on agric ulture in the United States. 

6. Research to determine the effects of proposed and existing 
United States commercial and financial policies on agricultural im- 
ports and exports. 

7. Research along geographical lines to determine the current food 
situation in the individual countries of the world for publication an- 
nually in world food situation and outlook reports. 

(2) Activities under the Research and Marketing Act of 1946.—In 
addition to traditional activities on regular funds, project IL hes re- 
cently been authorized to conduct speci ‘ial investigations in collabora- 
tion with the Bureau of Agricultural Economics and the Production 
and Marketing Administration under the Research and Marketing 
Act of 1946 on trends in world demand for United States agricultura il 
products. The objective is to prepare a basic report containing an 
analysis of historical and current factors affecting United States for- 
eign trade in agricultural products, and pointing out important prob- 
lems that must be solved. Lines of work currently receiving special 
attention include trade restrictions and other forms of foreign gov- 
ernmental intervention; the effects on United States agr icultural ex- 
ports of foreign government policies and currency devaluation; and 
the effects of trends in foreign agricultural production and consump- 
tion on foreign market prospects, particularly in the post—ECA pe- 
riod. ¢ ‘urrently (July 1, 1950) active line projects on Research and 
Marketing Acts tunis include the following : 

RM: ¢ “544-1— Analysis of past trends in United States agricul- 
tural exports. 

RM: c-544-2—Analysis of causes of the changes in United States 
agricultural exports. 

RM: c—544 ni se and outlook for United States agricultural 
exports in specific ar 

RM: c—5444—- Anz alynis of the effect of United States agricultural, 
finane fab commercial, and political policies on our agricultural trade. 

RM: c—544-5—Cone a regarding the over-all effect of policies 
in the United States and i 1 foreign countries on our agricultural 
trade. 

RM: c-544-6—The export prospects for important United States 
agricultural commodities. 


C. HISTORY AND EVOLUTION OF THIS WORK 


Investigations of the shifting agricultural patterns and of the agri- 
cultural resources of individual foreign countries have been under 
way in the Department for many years. As early as the late nineties, 
such investigations included studies of foreign production trends, 
marketing methods, and obstacles to United States foreign trade; 
trade methods employed by foreign countries in promoting their 
agricultural exports; compilations of import duties on farm products 
in foreign countries; and research in connection with programs of 
commercial reciprocity with foreign countries. 

Research activities under project II were greatly expanded in the 
late twenties when, as a result of agricultural reconstruction in 
Europe and the world-wide trend toward economic self- sufficiency, 
American agriculture found itself confronted with huge surpluses of 
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agricultural products and declining export markets. Because of the 
rapidly increasing number and variety of agrarian relief measures 
and impediments to foreign trade in agricultural products adopted by 
foreign countries after the First World War, the activities of project 
II in this field were further expanded during the thirties. Such in- 
vestigations included not only a study of the changing agricultural 
patterns of foreign countries, but also of foreign governmental con- 
trol and regulation of agricultural production, prices, marketing, and 
imports and exports of farm products, and an analysis and appraisal 
of the effects of such changes and measures on agriculture in the 
United States. 

With United States agricultural production greatly expanded dur- 
ing and after the Second World War to offset critical food deficits in 
foreign countries, and with agricultural output in some foreign coun- 
tries subsequently attaining and in some instances exceeding prewar 
levels, the demand for the results of the research of this project has 
reached unprecedented levels from Congress, various Federal and 
State agencies, international organizations, national defense agen- 
cies, agricultural organizations, and individual producers, importers 
and exporters. 


D. FUNDS AND ANNUAL EXPENDITURES 


In the budget message transmitted to Congress by the President on 
January 3, 1950, a total of $176,700 was specified for research and re- 
lated activities during 1950-51 in the field of “foreign financial and 
trade policies and practices affecting United States agricultural 
trade.” 

This compares with $173,700 actually appropriated for the same 
purpose during 1949-50 and $182,200 during 1948-49. These figures 
do not include expenditures by work project II from a total fund of 
approximately $360,000 made available to the Office of Foreign Agri- 
cultural Relations during 1950-51, compared with a corresponding 
total of $327,000 during 1949-50, to cover Department of Agriculture 
representation in international agricultural conferences, maintenance 
of contacts with United States officials abroad, services in administra- 
tion of section 32, reimbursable obligations, and pay increases. Nor 
do they include estimated expenditures of $40,000 in 1950-51, com- 
pared with $15,400 in 1949-50, for special research from funds made 
available under the Research and Marketing Act of 1946. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


_ Asa result of its continuing study of shifting agricultural patterns 
in foreign countries and the various legislative and adminstrative 
measures taken by foreign governments to expand or control produc- 
tion and to regulate prices, consumption, marketing, and foreign trade 
in farm products, project IT has made it possible for the Department 
to keep Congress, Federal and State agencies, foreign traders, farm 
organizations and individual producers advised as to how such de- 
velopments are likely to affect the interests of United States agricul- 
ture, and to collaborate with them in the formulation of such produe- 
tion, marketing, and trade policies as are needed to protect its well- 
being. Its research, fact-finding and advisory facilities enabled the 








Sa ea ae 


| 





1834 AGRICULTURAL RESEARCH AND RELATED SERVICES 


Department to function effectively in assisting United States agricul- 
ture to play an historic role in relieving critical food shortages in war- 
torn countries during the immediate postwar period. The same facili- 
ties are being depended upon to facilitate the transition of United 
States agriculture from wartime operations to whatever conditions of 
foreign competition and demand may prevail in the future. 

During the war emergency, much of the research in project II had 
to be concentrated on providing information and service vital to the 
successful prosecution of the war effort. This included especially the 
preparation of handbooks and other materials for use by the Armed 
Forces before and during periods of military occupation, and by other 
agencies of the Government in the conduct of economic warfare. By 
the same token, its research facilities have been depended upon since 
the end of the war to service the needs of the Economic Cooperation 
Administration. That agency has relied almost exclusively on re- 
search facilities and materials available in projects I and IT for the 
bases upon which it developed its programs of food and agricultural 
assistance to European recovery plan countries, thus avoiding the 
necessity of duplicating the organization already functioning. 

In addition, by the participation of the members of its staff in the 
negotiation of reciprocal trade agreements, many concessions of value 
to United States agriculture have been obtained from foreign coun- 
tries. These include outright reduction in the duties levied on many 
agricultural products; binding of existing rates against future in- 
creases in the case of many others; assurance of continued free entry 
for still others; modifications in the system of preferential tariff treat- 
ment formerly prevailing in the United Sinadens and its Dominions; 
and substantial progress toward a more favorable consideration by 
foreign governments of United States recommendations for the aban- 
donment of bilateral and discriminatory trade in favor of multilateral 
and nondiscriminatory trade. Similarly, the members of its staff bring 
to the attention of the trade agreements organization, facts and fig- 
ures relative to the effect which contemplated United States tariff con- 
cessions may have on producers and processors of agricultural prod- 
ucts inthis country. The interests of American agriculture in this field 
continue to be served by the participation of trade and regional ex- 
perts on the staff of project II in the various tariff negotiations being 
conducted under the General Agreement on Tariffs and Trade 
(GATT). 

In summary, the solid background of information built up by the 
investigations under way in project II is enabling the Department to 
function efficiently in meeting a constant stream aeess for reports 
and analyses of developments in its field of research, and to cooperate 
effectively with Congress, Federal and State agencies, and agricul- 
tural production and trade interests generally for the promotion of 
the well-being of United States agriculture. 


F. SOME ADDITIONAL WORK NEEDED 


There is a need for additional research on patterns and trends in 
agricultural production and trade in the British Dominions and Ar- 
gentina which, as competitors with United States farmers in world 
markets, play an important role in international trade in agricultural 
products. More research is needed also on developments in these fields 
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in the Soviet Union and countries of Eastern Europe because of the 
potentialities of those countries as competitors for European markets. 
The same is true with respect to African countries, since much of the 
effort of colonial powers to develop new sources of supply for agricul- 
tural products is concentrated there. 

Additional research is needed to complete a series of statistical hand- 
books requested by the Economic Cooperation Administration cover- 
ing prewar and postwar agricultural requirements in European recov- 
ery program countries. Because of the value and growing demand for 
such materials, similar handbooks should be prepared for 15 or 20 non- 
ERP countries. Research currently under way at the request of the 
Economic Cooperation Administration in connection with a determi- 
nation of prewar, postwar and future food balances in ERP countries 
should be expanded to include non-ERP countries, especially Spain 
and the countries of Eastern Europe. This is particularly true with 
respect to the latter countries because of the significance of East-West 
trade in Europe to United States agricultural exports. Additional 
research is needed also to refine the indices of gross and net agricultural 
production in ERP countries, by taking into account a number of com- 
plicated factors, which thus far have had to be passed over in the inter- 
est of making them available to the Economic Cooperation Adminis- 
tration at specified deadline dates. 

There is a need for additional research aimed at determining the 
effects of the economic recovery programs on agriculture in the 
United States, particularly since one of the objectives of the programs 
is to increase the degree of self-sufficiency in Western Europe, long the 
principal market for United States agricultural exports. The need 
for additional research in this field is further emphasized by reason 
of the fact that the ERP countries are placing increasing dependence 
on their African territories and on the satellite countries of Eastern 
Europe in the interest of conserving their supplies of dollar exchange. 
Additional research is needed also to determine the effects of the trade 
agreements program on agriculture in the United States to measure 
the degree of concessions obtained for United States agriculture in 
such agreements; and to prepare a complete history of agricultural 
tariffs in the United States and foreign countries. Finally, there is 
need for expansion in the research activities of Project II connected 
with the study and appraisal of foreign governmental intervention 
in behalf of their agrarian interests, particularly measures designed 
to expand their levels of domestic production and reduce their de- 
pendence on supplies from abroad. 


Prosecr III. 7'echnical Collaboration With Foreign Countries 
A. PURPOSE AND NATURE OF CURRENT WORK 


To (1) facilitate a flow of technical knowledge and skills to eco- 
nomically underdeveloped areas in countries that provide conditions 
under which such assistance can effectively contribute to the develop- 
ment of their natural resources, raising the standards of living of their 
people, creating new sources of wealth, increasing productivity, and 
expanding the purchasing power of their people; (2) encourage and 
promote in suitable areas an expansion in production of critical and 
strategic agricultural materials that are vital to the preservation of 
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the safety and security of the United States; and (3) coordinate the 
participation of the Department of Agriculture in this Government’s 
general program of collaboration with the governments of foreign 
countries. Pacoutie, Work Project LIT is placing special emphasis 
on: (1) Planning and exec uting programs for the production of stra- 
tegic agricultural commodities, ‘and for raising the standards of living 
of peoples in agriculturally underdeveloped areas abroad; (2) es- 
tablishment and operation of cooperatively managed agricultural sta- 
tions in foreign countries; (3) development of agricultural extension 
programs abroad ; (4) training of foreign nationals, both in the United 
States and abroad, for agricultural work in foreign countries; and 
(5) the conduct of researe ch projects related to its field. 


B. CURRENTLY ACTIVE LINE PROJECTS 
(a) Cacao 


E. R. 104—Investigations to aid the cacao producers of Ecuador. 
To determine high-yielding plant selections, cultural practices, propa- 
gation, disease control, and best har vesting and processing methods. 

Pe. 7-6—Comparative trials of cacao varieties in Peru. To select for 
props agat ion and distribution, varieties resistant to disease. 


(b) Coffee 


C. R. 91—Life history studies on coffee disease fungi, such as Om- 
phalia Flavida, which attacks both foliage and fruit. To study fully 
the life history, environmental relations, and methods of control of 
the organism. 

C. FE. 129—Control of the Ojo de Gallo disease of coffee. To con- 
trol Ojo dc Gallo of coffee in Costa Rica and to demonstrate the effec- 
tiveness of control. 

Kk. S. 1—Investigations of better methods for the production of 
coffee in El] Salvador. To find new and better ways to produce coffee, 
considering such factors as production technique, resistance to insects 
and diseases, quality, and the economies of production. 

G. H. 1—Investigations on growth and production of coffee in 
Guatemala. To discover new techniques of cultivation and better 
material, through physiological and horticultural investigations of 
the coffee plant. 

N. R. 1—Improvement of coffee cultivation in Nicaragua. To 
increase yields by improving production of individual trees. 

Pe. 7-8—Cultural practices and management of coffee plantations 
in Peru. To obtain a select source of seed, propagate the same, and 
distribute it to growers. 


(c) Fibers 


Bo. C-1-E—Studies to encourage the production of flax in Bolivia. 
To select early varieties of flax of high productivity, and determine 
cultural methods and adaptation of varieties to types of soil and 
climatic factors in various regions of the valleys. 

Cu-—1—Investigations to aid the establishment of commercial pro- 
duction of veget table fibers other than cotton in Cuba. To determine 
the soil, site, and insect and disease conditions; to develop cultural 
and processing machinery; and to determine the commercial usage 
of new fibers in the manufacture of bags. 

E. R. 102—Ecuadorian fiber crop investigations. To determine 

varieties of fibers, such as cotton and kenaf, best suited to Ecuadorian 
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soil and climatic conditions, and most likely to give high yields of 
good quality ; to study fiber production costs and marketi ing methods ; 
and to determine cultural practices and processing methods that will 
lower production costs. 

E. S. 6—Improvement of fiber production in El Salvador. To de- 
termine cultural practices for henequen, ramie, and certain other fibers, 
methods of disease control, and problems of kenaf fiber extraction. 

Pe. 4—Peruvian textile plants studies. To determine the most 
suitable species, best cultural methods, and industrial value of such 
fibers as can be grown in Peru; and multiplication and duplication 
of adapted species. 

(d) Other projects 

In addition to the research and experimental projects currently in 
operation under the immediate supervision of the Technical Colla- 
boration Branch, several projects are being conducted under the su- 
per vision of the Bureau of Plant Industry, Soils, and Agricultural 

Sngineering for the purpose of developing the rubber industr y in the 
Western Hemisphere. Moreover, the Bureau of Agricultural Eco- 
nomics is cooperating with the other American Republics for the pur- 
pose of assisting them in improving their statistical and agricultural 
census services. The rubber and agricultural statistics and census 
projects are described under “Other “Activities of the Department in 
the Foreign Field.” 


C. HISTORY AND EVOLUTION OF THIS WORK 


Technical collaboration with foreign countries for the specific pur- 
poses referred to in project II] began approximately 10 years ago 
when Congress enacted legislation authorizing the Department of 
State in cooperation with ‘other agencies of the Government to fa- 
cilitate closer and more effective relationships between the United 
States and the other American Republics. Under the enabling pro- 
visions of such enactments, the Department of Agriculture was au- 
thorized (1) to aid in protecting and maintaining existing agricul- 
tural industries in the Americas by means of cooperative rese arch of 
a technical and scientific character aimed at the prevention, control, 
and eradication of plant and livestock diseases and insect pests, and 
at Improving agricultural production through aid in the development 
of species and types of livestock and plants ‘best ad: aptable to prevail- 
ing environments; (2) to provide technical and scientific assistance 
for the deve ‘lopment and expansion in Latin America of complemen- 
tary and noncompetitive products that would serve to widen the basis 
of inter-American trade; (3) to provide technical and scientific as- 
sistance needed for the attainment in the countries of Latin America 
of such degrees of agricultural diversification as might be found prac- 
ticable, particularly along the lines of subsistence crops; and (4) 
through the est: \blishment and operation of extension services and 
the training of agricultural technicians, to encourage and facilitate 
the actual utilization by farmers of the information and materials 
made available to them. Under subsequently broadened congres- 
sional authority and in conformity with the President’s point 4 pro- 
zram, such technical assistance now is being extended also to countries 
in areas other than those of the Western Hemisphere. 
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D. FUNDS AND ANNUAL EXPENDITURES 


Funds for the participation of the Department of Agriculture in 
the program of technical collaboration with foreign countries are al- 
located annually by the Department of State. From approximately 
$200,000 in fiscal 1942, the annual expenditures of the Department of 
Agriculture in this field increased to $1,392,000 ($297,000 a home arid 
$1, 095 000 abroad) in 1949-50. Of the latter total, $1,001,000 ($238,- 
000 at home and $763,000 in foreign countries) represented expendi- 
tures by the Technical Collabor ation Branch of the Office of Foreign 
Agricultural Relations: $347,000 ($50,000 at home and $297,000 in 
foreign countries), expenditures by the Bureau of Plant Industry, 
Soils, and Agricultural Engineering in connection with its rubber 
program ; and $44.000 ($9, 000 at home and $35,000 in the field), ex- 
penditures by the Bureau of Agricultural Economies in connection 
with its Latin American statistics and census project. These figures 
do not include the sums contributed by the foreign governments to 
cover their participation in the technical collaboration program. 
During the 9-year period ending with 1949-50, total contributions by 
the United States Government to the agricultural phases of the pro- 
gram amounted to approximately $3,500,000 and those by foreign 
governments to $4,500,000. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Cacao —This product in recent vears has become a relatively high- 
priced commodity. In Ecuador, formerly the world’s leading pro- 
ducer, vields have declined greatly and plantations have deteriorated 
because of the inroads of disease, especially witches’ broom and 
Monilia pod rot. In the past 8 years, extensive explorations have 
been made in Ecuador with a view to finding cacao trees that were 
disease resistant and that would make possible higher-vielding grafted 
varieties. More than 300 selections were assembled at the Ecuadorian 
Tropical Experiment Station in Pichilingue. These were grafted 
onto unselected stock and are now being propagated for distribution 
to cacao growers. 

In addition, improved cultural methods for cacao are being de- 
veloped. Customarily, cacao is propagated entirely by seed. With 
the institution of clonal cacao, much research had to be done in order 
to determine the best methods of vegetative propagation. It was 
found that the clones varied considerably in this respect. Some 
could be propagated readily by cuttings. Others were best propa- 
cated by other means. For still others, no good propagation method 
has vet been found. The results of the propagation studies made it 
possible, however, to provide producers and cooperating agencies with 
plants of the best selections. Studies have also been conducted on 
the renovation of the large proportion of plantations that are over- 
grown with brush and in a relatively low state of productivity. 
Renovated planations yielded enough additional cacao to more than 
cover the cost of renovation after 1 year. 

Coffee —The United States obtains virtually all of its coffee from 
Latin America where it is the chief export crop for most of the pro- 
ducing countries. That commodity represents the most important 
single economic link between the United States and Latin America. 


& 
z 








‘ 


FOREIGN ACTIVITIES 1839 


During the past 6 years, however, the total production of exportable 
coffee has been less than world requirements, the difference being made 
up largely by withdrawals from stocks in Brazil. Surveys indicated 
that an assurance of adequate supplies for the United States and 
other world markets depended upon bringing about an increase in 
yields per acre through the selection and development of superior 
strains of planting material and the development and introduction of 
efficient cultural and disease-control methods. Programs initiated in 
1944 with these objectives in view have given most promising results, 
though many years will be required before their accomplishment 
can be completely realized. 

Studies of individual plant yields showed that coffee plants varied 
widely in their productive capacity. This led to a program for the 
selection of stock with a high-yield potential in order that replace- 
ments and new plantings could be made with superior materials. 
Coffee variety collections were also made and studied. Such investi- 
gations demonstrated a wide range of characteristics. The more 
favorable of these are now being incorporated into new hybrids 
through controlled pollination. In that connection, field tests of 
varieties and hybrids under a wide range of environmental conditions 
are under way. Improved methods of vegetative propagation are 
being developed for the practical production of genetically identical 
populations of selected individuals or hybrids. Finally, studies of 
the organisms causing production losses through disease have de- 
veloped information of value in control practices. Treatments have 
already been developed for the practical control of root rot in El 
Salvador and for the control of “rooster’s eye” leaf disease in Costa 
Rica. 

Fibers—Before the Second World War, virtually all of the United 
States requirements of jute and abaca were supplied by countries in 
the Far Bast. To offset the critical situation resulting from the 
wartime interruption of the normal flow of supplies from that area, 
the Department of Agriculture took steps to develop the production 
of these or substitute fibers in the Western Hemisphere. After ex- 
perimenting with and testing a number of fibers as a substitute for 
jute, it was found that kenaf yielded a fiber of comparable quality. 
Field experiments were organized to determine the best-yielding 
varieties and the soil and cultural requirements of the plant. Experi- 
ments were conducted with a view to determining best methods for 
extracting the fiber. The extracted fiber was manufactured into 
finished textiles and tested under commercial use. Asa result of these 
measures, it was found that kenaf is a fully satisfactory alternative 
for jute in most of its major commercial uses. Kenaf is now coming 
into commercial production in Cuba. 

Bamboo.—In its investigations of crops that might be grown in 
the countries of Latin America with mutual benefit to those countries 
as well as to the United States, the Technical Collaboration Branch 
found bamboo to be one of great promise. As a result of the strategic 
importance of bamboo during the Second World War, when normal 
sources of supply in the Far East were cut off, and the growing 
interest of the United States paper and rayon industries in bamboo 
as a source of cellulose pulp, the Technical Collaboration Branch has 
built up planting stock supplies of bamboos, especially selected with 
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those needs in mind, for distribution to growers in favorable producing 
areas. Extensive studies of approximately 100 bamboos available 
in the Western Hemisphere made it possible to determine species of 
top quality for specified purposes. The next step was the improve- 
ment of techniques for the production of small rooted plants of the 
selected species. Asa result of the reso urch and experimental work 
on bamboos, about 2.500 plants of 25 species have been introduced 
into eight countries (Guatemala, El Salvador, Nicaragua, Costa 
Rica, Colombia, Ecudaor, Peru, and Bolivia). 

Other accomplishments.—The establishment of agricultural service 
institutions with facilities and staff capable of supporting agricul- 
tural advancement is an accomplishment of far-reaching importance 
in the various cooperating countries. This is especially true in Peru, 

“ecuador, Bolivia, El Salvador, Guatemala, and Nicaragua, where 
effective research stations and extension organizations have been 
developed. Well-equipped physical plants have been constructed and 
trained staffs of United States and national technicians have been 
assembled in those countries. These organizations provide an effec- 
tive means for solving technical agricultural problems and extending 
newly developed knowledge to the farmers of cooperating countries. 


F. SOME ADDITIONAL WORK NEEDED 


Cacao.—Selections made to date have been mainly for yield and 
resistance to the disease known as witches’ broom. There are several 
other diseases of cacao that reduce yields. One of the most important 
of these is Monilia pod rot. ‘Test plantings have not yet reached a 
stage permitting evaluation of selections in this respect. Selection 
work should be continued for a long enough period to permit evalua- 
tion for resistance not only to this disease but to other serious diseases 
as well, and to permit evaluations from the point of view of yield at 
maturity. 

It is quite possible that fungicides will have to be used for the con- 
trol of some cacao diseases. Tests will be necessary to determine what 
fungicides are most effective and practical. Further information is 
needed also on the life history of organisms causing cacao diseases in 
order to establish the best time for the application of fungicides. 
Additional research is needed on propagation methods for purposes 
of determining ways of increasing clones for general use. At the 
present time, some of the clones that appear to be the most desirable 
are difficult to propagate. 

There is need also for additional plantation management investiga- 
tions. While studies of cacao plantation management have been under 
way for only 2 years, results have been most encouraging. However, 
additional study over a longer period of time is needed to work out 
further improv ements in pl antation management. Trees on existing 
plantations are not located in rows or in proper relation to shade trees. 
The feasibility of growing cacao as an orchard crop should be inves- 
tigated. 

C offee leaf disease-—With respect to coffee, one of the greatest 
threats to the industry in Latin America is the leaf disease aused by 
Hemelia vastatrix which has completely ruined the coffee industry 
in parts of the Eastern Hemisphere, particularly in Ceylon and Indo- 
nesia. The coffee currently grown in Latin America is known to be 
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especially susceptible to this disease. Since the disease might acci- 
dently be introduced into Latin America with serious consequences, it 
is important that disease-resistant plant materials be available for 
replacement. Research is urgently needed to develop types of coffee 
both resistant to the disease and acceptable to consumers. 

Additional studies of soil management and fertilizers are needed 
in several areas where coffee was previously an important crop and 
where attempts to reestablish the industry have failed. Research and 
experimentation are needed also to determine what cultural practices 
would make possible the introduction of machinery to reduce the 
enormous amount of hand labor both for coffee cultivation and har- 
vesting. There also is need for studies aimed at the introduction of 
improved machinery for drying and processing coffee. 

Fiber extractions —Relative to fibers, one of the greatest needs is 
the development of better extraction processes. The extraction of 
kenaf still remains a problem. Current methods of mechanical ex- 
traction result in low recovery and rough fiber. Moreover, retting 
is inefficient in the use of labor. Further investigation is needed of 
extraction methods, especially combinations of chemical and mechani- 
cal processes that will permit rapid production of good-quality fiber. 

While a large number of individual selections of kenaf have been 
made, resulting in several hundred lines and crosses, continuation of 
breeding studies is necessary in order to obtain higher yields and better 
adaptability to site. It would be especially valuable to develop high- 
yielding strains with different reactions to length of day than those 
now available. 

Further research is needed also on retting processes. Current ret- 
ting processes are time and labor consuming and are often unsatis- 
factory. Some of the reasons for the difficulties are known, but suffi- 
cient information is not available to permit growers to undertake 
retting with assurance of success. In that connection, further research 
and experimentation is needed on water temperatures, chemical con- 
tent of the water, density of packing material, possible use of better 
bacteria and related matters. There is need also for studies leading to 
the development of an improved machine for the extraction of abaca. 
For use in Latin America, such a machine must give a relatively high 
percentage of recovery and must be priced low enough for purchase 
by individual operators. 


Research and Service in Connection With Department of Agriculture 
Representation at International Conferences 


In the discharge of its responsibilities, the Office of Foreign Agricul- 
tural Relations is called upon to conduct a particularly large amount 
of specialized research for the purpose of supplying officials repre- 
senting the Department at numerous international conferences with 
the background of statistical and other information essential to effec- 
tive participation. Such research includes: (1) The compilation and 
analysis of statistics on world production, consumption, trade, and 
prices of agricultural products; (2) an analysis of the policies of 
foreign governments with respect to the various problems under con- 
sideration; and (3) assembly of data for the formulation of the posi- 
tion to be taken by representatives of the United States Government 
at such gatherings. The Office provides commodity, regional, trade, 
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and technical experts from its own staff or from the staffs of other 
agencies of the Department for such conferences. It also cooperates 
actively with, and services the needs of the various international com- 
modity organizations, such as the International Wheat Council, the 
International Cotton Advisory Committee, the International Sugar 
Council, and the International Wool Advisory Group. In addition, it 
provides technical experts for temporary service abroad at the request 
of such agencies as the Organization for European Economic Coopera- 
tion, SCAP (Supreme Command Allied Powers), various United 
Nations organizations, and other international organizations. 
Currently, research is under way in connection with the Depart- 
ment’s participation: (1) In tariff negotiations under the Reciprocal 
Trade Agreements Act, and at tariff and trade liberalization negotia- 
tions conducted under the General Agreement on Tariffs and Trade 
(GATT) ; (2) in the work of the Food and Agriculture Organization 
of the United Nations for which the Department supplies data on 
world production and international trade; (3) in conferences concerned 
with the development and activation of international commodity 
agreements; (4) in conferences, negotiations, and missions pertaining 
to the United States Government’s general program of technical col- 
laboration with foreign countries; (5) in conferences with the Na- 
tional Advisory Council on International Monetary and Financial 
Problems and other agencies represented on that Council; (6) in the 
meetings of the Economic and Social Council of the United Nations 
and its various committees, such as the Economic Commission for 
Europe, the Economic Commission for Asia and the Far East, the 
Interim Coordinating Committee for International Commodity Agree- 
ments, and the United States Economic Mission for the Middle East; 
(7) in the activities of the Organization of American States; (8) at 
the various inter-American agricultural conferences; (9) in the United 


States foreign service economic conferences; (10) at numerous inter-. 


departmental meetings concerned with matters relating to foreign 
trade and allied problems; and (11) in other conferences and negotia- 
tions of the United States Government with foreign governments dur- 
ing which matters affecting the interests of United States agriculture 
are an item of consideration. 


Other United States Department of Aqriculture Activities in the 
International Field 


Although involving direct relationships with foreign governments, 
or with the nationals of foreign countries, several of the research, 
service, and regulatory activities of the Department in the foreign 
field are the immediate responsibility of agencies of the Department 
other than the Office of Foreign Agricultural Relations. Such activi- 
ties are carried on by three agencies of the Agricultural Research 
Administration—the Bureau of Plant Industry, Soils, and Agricul- 
tural Engineering; the Bureau of Animal Industry; and the Bureau 
of Entomology and Plant Quarantine—and by the Bureau of Agricul- 
tural Economics, the Production and Marketing Administration, the 
Commodity Credit Corporation, and the library of the Denartment. 
In addition, the Agricultural Research Administration, the Soil Con- 
servation Service, the Extension Service, the Forest Service, and the 
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Bureau of Agricultural Economics are participating in a foreign 
students’ training program in connection with the Government's gen- 
eral program of technical collaboration with foreign countries. 


BUREAU OF PLANT INDUSTRY, SOILS, AND AGRICULTURAL ENGINEERING 


(a) Foreign plant introduction.—The activities of the Department 
in this field date back to May 15, 1862, when President Lincoln signed 
the organic act creating what is now the United States Department 
of Agriculture. In connection with its research aimed at reducing 
the hazards of production, improving the yield and quality of all crops, 
and lowering the costs of production and marketing, this Bureau down 
through the years has introduced and tested promising seeds and plants 
from foreign countries for possible domestic use and for genetic im- 

rrovement of crops already under cultivation in the United States. 
In that same connection, it exchanges United States seeds and nursery 
stock for desired seeds and plant materials available abroad. 

(6) Plantation rubber production in the Western Hemisphere.— 
The purpose of this project is to encourage the development of rubber 
production from Hevea (plantation rubber) in the Western Hemis- 
phere. This involves research, demonstration, and advisory collab- 
oration with Brazil, Colombia, Costa Rica, Dominican Republic, 
Guatemala, Haiti, Honduras, Mexico, Panama, Peru, Trinidad, and 
several private plantation companies. Research is centered at three 
regional stations in Guatemala, Costa Rica, and Haiti. Demonstra- 
tions are conducted in production areas where American technical 
advisers are assigned to advise native technicians assigned to the work. 
More complete details with respect to this work project (BPISAE— 
No. RI-13-0) are given in chapter 18. Currently active line projects 
include the following: 

RI-13-0-1-1—Control of leaf blight and miscellaneous diseases: 
To investigate all diseases affecting plantation production of Hevea 
and to develop practical control measures against them. 

RI-13-0-1-2—Propagation and distribution of recommended 
clones to cooperating countries, agencies, and individuals: To produce 
high-yielding, disease-resistant planting stock, and to make initial dis- 
tribution to public and private cooperators for further propagation 
for the establishment of field plantings or redistribution within the 
individual countries. 

RI—13-0-1-8—Cooperative rubber production investigations: In 
cooperation with local technicians, to investigate the most practicable, 
and economic means of producing rubber, involving investigation of 
all factors influencing production, and the development of improved 
cultural procedures. 

RI—13-0-1-4—Development of clones or varieties of Hevea and 
other rubber plants suitable to the Western Hemisphere: To produce 
and test by breeding and selection, clones or varieties of Hevea having 
higher yield, resistance to disease, and better adaptation to production 
areas. 

BUREAU OF ANIMAL INDUSTRY 
(a) Prevention of introduction of rinderpest, foot-and-mouth dis- 


ease, and other contagious animal diseases.—As provided for in the 
Tariff Act of 1930, BAT administers the order to prevent the introduc- 
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tion of rinderpest and foot-and-mouth disease into the United States. 

(b) Certification of pure-bred livestock—BATL issues certificates of 
pure breeding for acceptable breeding animals offered for importation 
into the United States. 

(c) Aid to foreign governments.—BAI, through the medium of a 
joint Mexican-United States Commission, cooperates with Mexico in 
endeavoring to suppress the outbreak of foot-and-mouth disease in that 
country. 

(d) Collaboration with European countries in study of foot-and- 
mouth disease—To gain technical knowledge on such points as vaccine 
production for assisting the Mexican program, arrangements have 
been made with England, Holland, and Denmark for United States 
Department of Agriculture scientists to work along with them in their 
laboratories. 

(e) Inspection of livestock for export.—In order to meet the sani- 
tary requirements of the countries to which shipments of United 
States livestock are consigned, the BAT inspects and certifies that the 
animals are free from diseases, and that vessels or airplanes on which 
they are to be transported are equipped to assure their safe and humane 
handling. 


BUREAU OF ENTOMOLOGY AND PLANT QUARANTINE 


(a) Insect Pest Act of 1905—BEPQ enforces the act that prohibits 
importation or interstate transportation of insect pests as such, and 
the use of the United States mails for that purpose. 

(b) Plant Quarantine Act of 1912—BEPQ enforces quarantines 
and restrictive orders issued under the Plant Quarantine Act of 1912, 
as amended, to prevent the entry into the United States of dangerous 
insect pests and plant diseases, and to regulate the importation of 
nursery stock, fruits, vegetables, cotton, and other plants and plant 
products likely to carry such pests and diseases. 

(c) Mexican Border Inspection Act-—BEPQ enforces the act pro- 
viding for the Mexican border inspection and control service to pre- 
vent the entry of insect pests and plant diseases. 

(2) Inspection of plants and plant products intended for export.— 
In order to meet the sanitary requirements of the countries to which 
shipments of United States products are consigned, BEPQ inspects 
a certifies as to freedom from injurious pests and diseases of plants 
and plant products intended for export. 

(e) Importation of honeybees —BEPQ enforces the act of August 
31, 1922, regulating the importation of adult honeybees. 

(f) Citrus blackfly and pink bollworm.—BEPQ cooperates with the 
Mexican Government for the control of the citrus blackfly and pink 


bollworm. 


PRODUCTION AND MARKETING ADMINISTRATION 


(a) Foreign supply programs.—The activities of PMA under this 
heading fall into three general categories: Procurement for other 
Government agencies, principally the Economic Cooperation Admin- 
istration, which administers the European recovery program, and for 
the Department of the Army, which administers civilian feeding in 
occupied areas in the Far East; limited procurement for foreign gov- 
ernments; and procurement for international relief organizations. 
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(6) Eradication of foot-and-mouth disease —PMA assists in the 
program for the eradication of foot-and-mouth disease in Mexico by 
the purchase and disposition of Mexican canned meat. 

(c) Foreign requirements and allocations—PMA works closely 
with OFAR and with the Economic Cooperation Administration in 
determining requirements and allocations of foodstuffs to foreign 
countries. 

(d) Payments to exporters.—Under section 32 of the Agricultur: ~ 
eres Act of August 24, 1935, as amended (49 Stat. 774; 
U.S. C. 712 C) PMA makes payments to commercial exporters and i‘ 
po rs in ae to encourage exports of surplus commodities. 


COMMODITY CREDIT CORPORATION 


(a) Procurement.—CCC assists in the procurement of agricultural 
products to meet the needs of United States Government agencies, 
cash-paying foreign governments, and international relief agencies. 

(db) Purchases abroad.—CCC has authori ity to purchase ¢ -ommodities 
ceed to meet both domestic and foreign requirements. 

(c) Strategic and critical raw mate rials —CCC. has authority to 
exchange surplus agricultural commodities acquired by CCC for stra- 
tegic and critical raw materials produced abroad. 

(d) Export aid.—C( ‘C m: Ly export or cause to be exported at com- 
petitive world prices any agricultural commodity or product that is 
not in short supply in the U nited States. 

(e) International Wheat Agre ement.—In order to fulfill the United 
States Government’s obligations under the International Wheat 
Agreement, CCC makes export payments to exporters who sell and 
aos 39 wheat to wheat-agreement countries. 

) Relief donations to foreign countries.—Section 416 of the Agri- 
cecal Act of 1949 authorizes the CCC to donate to agencies admin- 
istering relief programs abroad, food commodities in danger of loss 
through deterioration. (Nore.—In all of the Commodity Credit 
operations above referred to, the Commodity Credit Corporation uses 
the personnel and facilities of the Production and Marketing Admin- 
istration. ) 


UNITED STATES DEPARTMENT OF AGRICULTURE LIBRARY 


(a) Foreign exchanges.—Included among the many valuable serv- 
ices to research workers performed by the library of the Department 
are the arrangements the library makes with foreign governments 
and organizations and private individuals for the regular transmittal 
of United States Department of Agriculture publications to foreign 
countries in exchange for scientific, technical, and economic journals 
ind periodicals published abroad and of interest to agriculture. Such 
exchanges are made with maximum advantage to the Department of 
Agriculture as a whole, and strengthen the ‘library collections. At 
present, the library’s acquisitions of foreign materials under exchange 
arrangements annually number approximately 8,000 periodical titles, 
plus a lar ge number of other publications. 

(b) T he Bibliography of Agriculture, issued monthly, covers the 
world literature of agriculture and its underlying sciences. It is sent 
to foreign libraries in exchange for their publica ations, and is highly 
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prized by workers in agriculture in other countries as the most com- 
plete guide available to the agricultural knowledge of the world. 

(c) Photographic copying services, both microfilm and photostat, 
are available to residents in cooperating countries on the same basis 
as they are made available to Americans, so that, for a modest fee, 
anyone in a cooperating country can obtain copies of articles listed 
in the Bibliography of Agriculture. In addition, a small sum is made 
available to the Department Library from funds transferred to this 
Department by the Department of State for international informa- 
tional and educational activities to provide microfilm copies of articles 
in the library to scientists and agricultural institutions in Latin 
America without fee. 

(d) Guidance in library operations.—The library of the Depart- 
ment enjoys an international reputation as an outstanding library and 
numerous requests for guidance in library operations are received from 
all over the world. In addition, a large number of foreign visitors 
visit the library to observe operations, and each year several trainees 
from foreign countries work in the library for training periods of 
from a few days to a month or more. 


BUREAU OF AGRICULTURAL ECONOMICS 


(a) Work with Food and Agriculture Organization—BAE pro- 
vides a great deal of expert help and guidance to FAO in connection 
with many of its activities. Top officials of BAE, for example, are 
members of the FAO Interagency Committee of the United States 
Government. In this capacity, they help to guide the activities of 
the Organization and determine the position the United States shall 
take on problems under discussion. These officials also have been 
members of the United States Delegation at the Council and con- 
ference meetings of the Organization and frequently have been 
designated spokesmen of the United States at these formal sessions 
as well as chairmen of many of the important committees. BAE 
contributes considerable material to the Annual Report of the United 
States to FAO (prepared under the direction of the United States- 
FAO Interagency Committee) and has the responsibility for assem- 
bling and editing the report as a whole. This report fulfills the 
obligation of the United States under article XI of the FAO constitu- 
tion. It deals with the general economic situation and progress and 
developments in food and agriculture in the United States and its 
Territories during the year. The current report also discusses the 
action taken by the United States on selected recommendations adopted 
by the fifth session of the FAO conference. BAE supplies FAO with 
a large body of both monthly and annual statistics. 

(6) Work with International Emergency Food Committee and 
ECA.—Commodity specialists and other experts of the Bureau have 
served regularly on committees dealing with international problems 
affecting agriculture, such as the commodity committees of the Inter- 
national Emergeny Food Committee established shortly after the end 
of the war, and subsequently on the Department of Agriculture com- 
modity committees, which were established to assist ECA in the pro- 
gramming of its agricultural exports. BAE contributed significantly 
to both the Krug and the Harriman reports, which were basic analyses 
underlying the adoption of the European recovery plan and the 
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establishment of ECA. Some of its personnel have taken part in 
the technical discussions leading to the point 4 legislation and 
program. 

(ec) Work on international trade and financial matters.—Repre- 
sentatives of the Bureau serve regularly on the Department committee 
on foreign relations and on its subcommittee on trade and financial 
matters. The subcommittee has been especially concerned with the 
development of the position of the United States with respect to 
trade-agreement negotiations affecting agricultural commodities. In 
addition, specialists from the Bureau have served as members of the 
Department’s delegation at trade-agreement and tariff negotiations, 
including those held at Annecy, France, last year and those starting 
this fall at Torquay, England. It has provided continuous technical 
assistance in connection with the International Wheat Agreement 
signed in 1949; Bureau personnel served as members of the United 
States delegation at the London negotiations in 1939. 

(d) Special foreign assignments.—In numerous instances special 
foreign assignments have involved Bureau personnel, particularly in 
instances in which foreign governments have requested the services 
of Bureau specialists sometimes on an official loan basis to work on 
missions and projects in the field of agricultural economics and sta- 
tistics. Experts from the Bureau have also served as members of the 
Department’s delegations at such international meetings as the Inter- 
national Conference of Agricultural Economists, international meet- 
ings under the auspices of the National Income Conference, and 
sessions of the International Institute of Statistics. 

(e) Activities under the Research and Marketing Act—BAE is 
currently collaborating with OFAR and PMA on line projects RM—C-— 
544-1 to 6, dealing with world demand for United States agricul- 
tural products. In addition, BAE is taking the lead on an additional 
line project ; RM-C-544-7—Analysis of trends and factors affecting 
United States exports of major agricultural commodities. 


THE DEPARTMENT’S FOREIGN-STUDENT TRAINING PROGRAM 


The foreign-student training program carried on by the Depart- 
ment of Agriculture is entirely separate from the activities previously 
described. Five agencies in the Department participate in this pro- 
gram, each of them operating more or less Aependuntty in training 
foreign nationals in its particular field, but with over-all supervision 
by the Office of Foreign Agricultural Relations. 

(a) The Agricultural Research Administration confines its training 
to technical matters such as plant pathology, genetics, horticulture, 
and other programs such as are exemplified at the Agricultural Re- 
search Center, Beltsville, Md. Many of its trainees are placed at 
State experiment stations for intensive work on special problems. 

(b) Soil Conservation Service usually trains its students at field 
points in the States, where they take part in the actual physical op- 
eration of contour plowing, terracing, and other technical features 
of soil erosion control. 

(c) The Extension Service, in addition to academic training in 
home economics, places many of its trainees in counties under the 
jurisdiction of its county agents and home demonstration agents where 
the techniques of agricultural information and education are studied. 
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(d) The Forest Service likewise operates at field points in the 
national forests, where the trainees learn the principles of fire control, 
reforestation, and sustained yields. 

(e) The Bureau of Agricultural Economics foreign-student train- 
ing program was initiated in 1942 for the purpose of. training foreign 
students in the field of agricultural economics in the various ‘divisions 
of the Bureau and subsequently at land-grant colleges. In recent 
years, the program has been devoted largely to training technicians 
in methods of crop and livestock estimating and in agricultural 
statistics and census procedures, in preparation for the 1950 world 
census of population and agriculture. 








ECONOMICS OF PRODUCTION 
Chapter 24—Part II 


ForEWORD 


Since colonial days, the farmer has had his production problems. As 
the Nation grew, these problems became more intricate. 

A first response by the Government to farmers’ demands for help 
was the collection of statistics—measurements to substitute facts for 
guesswork. From the beginning, statisticians have sought the mean- 
ings of their figures, and “have tried to fill gaps in their information. 

Research to harness nature was the next form of Government aid to 
farmers. Research in economics of production followed closely, with 
farm-management studies to find out how farmers in each area could 
fit together the new discoveries in soils, plants, and animals, and make 
them pay. 

It soon became apparent that many economic problems affecting 
agricultural production and thereby the national welfare could not 
be solved wholly by farmers acting individually. This led to the 
emergence of land economics and agricultural finance as distinct fields 
of research. Conservation and utilization of land and water re- 
sources, land tenure and land values, zoning, agricultural credit, insur- 
ance, and taxation took their place alongside the older studies of farm 
management and costs. 

Research in the economies of production has contributed to the 
development of individual farm planning and improvement of farm 
management, to the evolution of forms of agricultural credit adapted 
to many specialized needs, to establishment of Federal crop insurance 
and strengthening of other forms of agricultural insurance, to prac- 
tical operation of programs to conserve and reclaim agricultural re- 
sources and programs to help stabilize American society by making 
the tenure of farmers more secure. It contributed in many ways to 
the spectacular increase in production with which farmers met war- 
time needs despite shortages of labor and supplies. These are but a 
few high lights. 

The great emphasis of research in economics of production is still 
on the kind of problem it started with—to ask of each new physical 
discovery in crops, livestock, soils, chemistry, or engineering: “Will 
it pay? What changes in farming are needed to make it pay?” 

Broad fields of work remain the same—as indicated in this chapter— 
but new problems each year call for new lines of research to furnish 
solutions. Mechanization, river-basin development, and the impact of 
taxation on farm operators are but a few of the lines of work now 
demanding greater attention. 

Additional work closely related to economics of production is con- 
tained in other chapters and is listed in the cross-references at the end 
of this chapter. 
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AGRICULTURAL FINANCE 


Farm-MorrGace Crepir ProspltemMs 


(BAE—A-1-1—Federal—Regular Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To (1) investigate the situation in regard to farm-mortgage debt 
by estimating and analyzing the annual changes in the amount and 
cost of the debt and, by studying the nature “of farmers’ needs for 
mortgage credit, to (2) discover possible improvements in the ar- 

‘angements and terms under which mortgage credit is made available 
to farmers. 

At present, estimates are made by States of the number, value, and 
acreage of mortgaged farms, the amount of farm-mortgage debt, the 
volume of new debt created and old debt re paid, and the rate and 
amount of interest paid by farmers. 

Studies are currently made of farm operations and of lending prac- 
tices to learn how the terms under which farm-mortgage edit is 
available can be better tailored to the changing needs and uses of 
farmers. Service work includes providing data and analyses of the 
farm-mortgage debt situation and of the capital market to a wide 

variety of public and private groups, including congressional com- 
mittees, other governmental agencies, farm leaders, and the like. 


B. CURRENTLY ACTIVE LINE PROJECTS 


A-1-1-1—Farm-mortgage credit statistics. The purpose is to 
gather, maintain, improve, and analyze the basic statistical informa- 
tion by States on the number of mortgaged farms, the amount of the 
farm-mortgage debt, the volume of new mortgage credit used, the 
extent of mortgage- “debt repayment, the rate of interest paid by 
farmers, and the amount of interest charges. This project provides 
the basic information for projects A-1-1-2 and A-1-1-3. 

A~1-1-2—Relation of economic characteristics of agriculture to 
farm financial organization. The purpose is to investigate the influ- 
ence of certain factors like risk in  ohties and marketing of farm 
products on the capital structure of farms. This will show what kind 
of adjustments borrowers and lenders, including governmental agen- 
cies, can make so that farmers will be able to operate more efficiently 
and guard against financial distress. 

A-1-1-3—Farm financial management. The purpose is to study 
and interpret current economic developments as they relate to the 
financial decisions of individual farmers, and to prepare reports that 
are useful to farmers and others in considering the financial aspects of 
their operating problems. 

A-1-14—The capital requirements of agriculture. The purpose 
is to measure year-by-year changes, since ‘1900, in the quantity of 
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“real” capital (that is, buildings, livestock, machinery, etc.) which 
the farmers of the United States have utilized; to discover what fac- 
tors have influenced these changes, and who provided the money to 
finance them. Such information should give clues to the probable 
nature and extent of capital requirements of farmers in the future. 


C. HISTORY AND EVOLUTION OF FARM-MORTGAGE DEBT INFORMATION 


Demand for information on farm-mortgage indebtedness arose 
early in the history of American agriculture as a result of widespread 
concern among farmers and farm leaders over the inability of agri- 
culture to get “adequate ¢ ‘apital on terms and conditions suitable “for 
its use. After several States had made separate investigations, the 
Congress of the United States in 1890 directed the Bureau of the 
Census to ascertain the amount of mortgage debt and the value of 
the property mortgaged. The gradual rise in commodity and farm- 
land prices early in the twentieth century led to increasing demands 
for more adequate credit facilities. High and seemingly unjustifiable 
interest rates and other burdensome credit terms brought about the 
appointment of two commissions to study the situation. In addition, 
the Secretary of Agriculture inaugurated an investigation of rural 
credit conditions and facilities as early as 1913; the results of these 
studies were embodied in reports to Congress in 1916, and in bulletins 
issued by the Department of Agriculture in that year. These studies 
and the continued insistence of farmers on more adequate facilities 
led Congress in 1916 to pass the Federal Farm Loan Act which au- 
thorized the establishment of the Federal land bank system and the 
joint-stock land banks to make long-term, amortized, farm-mortgage 
loans. 

The collapse of farm prices in 1920-21 resulted in a severe credit 
emergency. Interest charges on the high debts incurred during World 
War I brought on a large volume of delinquency and a high rate of 
foreclosure. This stimulated a demand for further information on 
the amount and characteristics of farm-mortgage indebtedness. 

Studies were undertaken which culminated in 1932 in the publica- 
tion of a technical bulletin entitled “Farm-Mortgage Credit.” This 
was the first detailed statistical and historical study of the farm- 
mortgage situation. When, in the early 1930’s, the Federal Govern- 
ment undertook to relieve hard-pressed farmers by assuming part 
of the cost of farm-mortgage credit, and the Federal agencies “began 
to expand their farm-mortgage operations into high-risk fields, a 
demand arose for information on the amount of delinquency, fore- 
closures, and real-estate holdings of the various lenders, as well as on 
the amount and cost of outstanding indebtedness of farmers. With 
the rapid improvement in the financial condition of farmers in the 
last decade, emphasis has again been placed on the needs for capital, 
particularly capital intended for developmental purposes in agricul- 
ture, and on the basic principles which should govern the manage- 
ment of farm finances. Such an analysis requires a continuing study 
of the economic characteristics of mortgaged farms. 


D. FUNDS-—-ANNUAL EXPENDITURES 


The amount spent for research in farm-mortgage credit in 1950 was 
$55,050. 
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E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Llelped to increase farm-mortgage credit facilities and to im- 
prove the terms upon which farm-mortgage credit was available to 
jarmers.—Studies of farm-mortgage credit by the Department were 
useful to congressional leaders in framing such agricultural credit 
legislation as “the Federal Farm Loan Act of 1916, the Emergency 
Farm Mortgage Act of 1933, the act of 1934 establishing the F ederal 
Farm Mortgage Corporation, the Farmers Home Administration Acts 
and amendments. 

The Bureau of Agricultural Economics contributed to this legisla- 
tion mainly by furnishing important facts and analyses. For many 
years it has been looked upon as the primary source of information 
concerning farm-mortgage credit and its uses in the United States. 
The results of its research are continuously in demand not only by 
congressional committees but by other governmental agencies, farmers 
and farm leaders, le: riding educational institutions and research or gan- 
izations as well as by newspapers, journals, the radio, and other media 
through which important information is distributed. 

Helped to promote a sounder use of farm-mortgage credit.—Farmers 
emerged from the inflationary war years (1942-45) with 27 percent less 
farm-mortgage debt than they had at the beginning. This highly sat- 
isfactory per formance was furthered by the w idespre: acd awareness of 
the large increase in farm-mortgage debt which occurred during the 
similarly inflationary period of “World War I and of the distress to 
which this debt led in later years. BAE contributed to the sounder 
farm-mortgage situation of the Second World War by providing the 
facts of mortgage-debt growth, interest cost, delinquency and fore- 
closure. These facts, when disseminated through governmental and 
private channels, impressed borrowers and lenders and helped to re- 
strain them from the excesses that characterized World War I. This 
inoderation has made adjustment to postwar conditions easier than 
after World War I, and the resultant moderate size of the farm-mort- 
gage debt and interest charges has been a source of strength to agri- 
culture and the national economy. 

Estimates of interest rates and charges on the farm-mortgage debt 
are an essential part of the measure of parity prices, and, through 
parity prices, of the determination of Commodity Credit Corporation 
support prices and loan rates. Because interest rates are a relatively 
fixed cost in farming, these data also are used in many ways by per- 
sons and groups interested in the analysis of farm costs and net farm 
income. 

On the other hand, there are many opportunities to increase the 
efliciency of farms through the use of additional credit. BAKE is in- 
vestigating the possibilities of using both short-term and farm-mort- 
gage ‘credit in connection with the expansion of small underequipped 
farms to units of efficient size, and with soil conservation, irrigation, 
and similar developmental practices. There is reason to believe that 
these studies are contributing to the use of credit and to the modifica- 
tion of loan practices in ways that benefit farmers. 
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F. SOME ADDITIONAL WORK NEEDED 


Improvement of farm-mortgage statistics —Considerable improve- 
ment can be made in basic statistics. Annual estimates, particularly 
in the South Atlantic States and in the East, suffer from lack of ade- 
quate data on principal repayments, especially those made to indi- 
vidual and miscellaneous lenders. Present data on interest rates and 
interest charges on outstanding debt are not sensitive enough to annual 
changes. Some additional information is needed on the rates of inter- 
est charged on the debt that is repaid each year. 

Additional analysis of the farm-mortgage debt is needed to dis- 
close the proportion of farms that have excessively high debts in rela- 
tion to value, and what proportion are encumbered with debts at safe 
levels. Such analysis needs to be continuous if the significance of the 
outstanding debt is to be correctly appraised. 

Analysis of the capital market for agriculture —Further analysis is 
needed of the arrangements through which capital is provided to farm 
operators. Adequate capital is necessary if farmers are to practice 
conservation, increase efficiency, adjust production to changing needs, 
and otherwise keep abreast of other industries. In the past, research 
has been restricted mainly to the supply of capital obtained through 
borrowing. ‘This approach needs to he broadened to investigate the 
possible methods by which farmers could increase their capital with- 
out increasing their debt, as well as the relative ability of agriculture 
to obtain equity funds in competition with other industries. 

Financial management of farms.—Research directed toward greater 
managerial efficiency has tended to emphasize the physical aspects of 
the problem. Less attention has been directed to the development of 
information which would guide the farmer to make wise financial 
decisions. Information should be developed about (1) the sources of 
farm capital, (2) the proper amount for efficient operation of various 
types of farms, (3) the proportion that a farmer himself should supply, 
(4) the risks of investing a farmer’s own as well as borrowed money in 
the farm enterprise, and | (5) financial pitfalls to be avoided. 

The purposes for which credit is being used becomes especially im- 
portant in periods of credit stringency or in periods such as we now 
are entering in which resources must be allocated to promote national 
purposes. ‘Under such circumstances credit controls effectiv ely stimu- 
late desirable expansion and, contrariwise, restrain undesirable pro- 
duction. But effective use of credit must necessarily be based upon an 
understanding of how credit functions in the agricultural economy. 
This requires basic facts which can be developed by a research program 
directed toward this-objective. 


Snuort-Trerm Crepir 
(BAE—A-—1-2—Federal—Regular Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To develop and maintain information on the financial position of 
farmers as reflected by their short-term debts and financial reserves. 
This involves the current collection and publication of data on 
farmers’ short-term debts, studies of farmers’ use of short-term credit, 
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estimates of the financial reserves owned by farmers, surveys to learn 
how financial reserves and short-term debts are distributed among 
farmers, and analysis of the factors that affect the short-term debts 
and financial reserves of farmers. 


B. CURRENTLY ACTIVE LINE PROJECTS 


A-1-2-1—F armers’ short-term debts and financial condition, and 
factors influencing farmers’ financial condition. To collect and pub- 
lish data on farmers’ short-term debts and to analyze factors respon- 
sible for changes in farmers’ short-term debts. 

A-1-2-2—F inancial condition of farm operators. To ascertain in 
what proportions farm operators (1) have small debts or excessive 
debts, and (2) have substantial financial reserves or very small re- 
serves. Also, to learn how changes in the agricultural situation affect 
the financial condition of various groups of farmers. 

A-1-2-3—Agricultural loans of commercial banks. To ascertain 
at intervals the relative importance of the different kinds of loans that 
banks make to farmers, their cost, and factors that influence the avail- 
ability and cost of bank loans to farmers. 

A-1-2-5—Estimates of financial assets held by farmers. To esti- 
mate annually the amount of currency, bank deposits, and United 
States savings bonds held by farmers and the farmers’ investment in 
farm cooperative associations, and to analyze the factors responsible 
for change in these items. 


C. HISTORY AND EVOLUTION OF THIS WORK 


In 1908, the Country Life Commission strongly emphasized the need 
of more ample credit facilities. In 1912, the Secretary of Agricul- 
ture wrote: 

Agricultural credit is * * * exciting a great deal of discussion * * * 
little is known in regard to local conditions in all parts of this country pertain- 
ing to agricultural credit. In view of the possibility of legislation concerning 
the subject, and more certainly to provide information useful in discussion, the 
effort was made early in the year to collect data of a descriptive sort. 

World War I and the depressions of the early 1920’s and early 1930°s 
greatly intensified farmers’ needs for better credit facilities and Con- 
gress has progressively broadened and improved the agricultural 
credit structure. 

Research and collection of data in this field have kept pace with 
farmers’ changing needs for short-term credit and the Nation’s ex- 
panding programs to meet those needs. Since 1940, emphasis has 
shifted to the use farmers make of their opportunity to retire debts 
and build up financial reserves for future emergencies. Estimates of 
farmers’ liquid financial reserves, short- and long- term debts, farm 
income, and physical assets, now make it possible to measure the 
changes each year in the financial situation of agriculture as a whole. 

Since World War IT, the urgent need for capital improvements on 
some farms and the high cost of making them has led to small-scale 
studies to find out how much capital is represented by farms of differ- 
ent types and sizes, how the operators of farms are distributed as to 
financial condition, and whether farmers can now get from country 
banks the types of loans they need for desirable improvements. 
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. FUNDS—-ANNUAL EXPENDITURE 
The expenditure in 1950 was about $52,750. 
E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Helped to improve short-term credit facilities of farmers.—This 
was accomplished by providing Congress, bankers, and others with 
information concerning the credit problem of farmers and the short- 
comings from that viewpoint of short-term agricultural agencies; by 
suggesting needed changes in the agricultural credit system; and by 
advising bankers’ associations and other lender organizations as to 
existing agricultural loan policies. Specialists gave technical aid on 
an early draft of the Agricultural Credits Act of 1923, helped to set 
up some of the national agricultural credit corporations under this 
act, and later helped to administer a fund established to assist in the 
‘apitalization of agricultural credit corporations chartered by the 
States. 

Helped to prevent overinflation of short-term farm debt.—The data 
collected on farmers’ short-term debts, and on farmers’ credit diffi- 
culties after World War I, have been used by many groups during 
recent years as a basis for warnings against another overinflation of 
farm debts. These groups include farmer and lender organizations, 
farm journals, educational institutions, the Extension Service, and 
other agencies of this Department. The data have also been used by 
lender groups as a guide to their own operations. 


F. SOME ADDITIONAL WORK NEEDED 


Measurement of short-term debt of farmers to lenders other than 
the principal credit agencies—An annual estimate of such debt for 
the United States as a whole is now made on the basis of scattered 
fragments of information. Numerous requests for data on such debt, 
arranged by States and types of lenders, make it desirable to fill out 
this part of the farm-credit picture. 

Measurement of the distribution of farm operators by financial 
condition in many more areas.—The limited work already done (a 
preliminary survey in Virginia) indicates that this project would 
provide a wealth of useful information if extended widely over the 
Nation. It would also help the many States that are trying to develop 
State balance sheets of agriculture but are held back by lack of State 
data on financial assets held by farmers or short-term debts owed to 
other than principal institutions. 

Credit to improve and develop farms and assist in soil conserva- 
tion.—A few studies have been made of the capital requirements for 
improving and developing farms in areas where a considerable change 
in farm organization is desirable. Some pioneer work has been done 
by the Federal Reserve Bank of St. Louis to learn how lending agencies 
can best finance. such operations, but the surface has merely been 
scratched. This project would involve the field of long-term mort- 
gage credit as well as that of short-term credit. 

Agricultural specialists in commercial banks —Many banks have 
hired trained agricultural men to supervise their agricultural loan 
activities. Country bankers and farmers alike would benefit from a 
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study to learn what improvements these specialists are bringing about, 
what other improvements are possible, and whether desirable changes 
also can be made by banks that cannot afford to hire such speci ialists. 


BALANCE SHEET OF AGRICULTURE 
(BAE—A-1-3—Federal—Regular Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To provide each year a statement and explanation of the current 
financial situation in agriculture. This compilation showing the 
estimated values of the various types of assets employed in agriculture, 
as well as the major types of indebtedness, provides a means of com- 
paring the changes that take place from year to year in the various 
assets, debts, and Hiabilities. It affords a means of measuring the com- 
bined effect upon the over-all financial position of agr iculture of na- 
tional, fiscal, and monetary policies and Federal programs for the 
support and stabilization of farm commodity prices. It affords in- 
stitutional lenders and others who extend credit to agriculture an 
over-all measure of the credit position of the industry as it relates to 
their own lending or credit operations. 


B. CURRENTLY ACTIVE LINE PROJECTS 


(This project draws upon material compiled under other line 
projects throughout the Bureau of Agricultural Economics as well as 
in other agencies of the Dep: urtment.) 


C. HISTORY AND EVOLUTION OF THIS WORK 


With the rapid rise in commodity prices preceding and during the 

early part of World War II, much concern was expressed as to the 
possibility i agriculture might repeat the financial mistakes of 
World War I. Emerging from that war and its immediate postwar 
boom, agric dais found itself burdened with an excessive debt based 
on commitments made during the previous inflationary period. It 
was believed, therefore, that any future successful effort directed 
toward making and keeping agriculture a healthy segment of our 
national economy de nda ¢ upon a clear understanding of the many 
and diverse effects of World War II on agriculture and rural people. 
To help to promote this understanding, the Bureau gathered all avail- 
able pertinent information and developed new series of data to fill 
existing gaps bearing on the assets and liabilities of agriculture as an 
industry. These data and their interpretation were first given to the 
public in 1944 in a report, The Impact of the War on the Financial 
Structure of Agriculture. Each year since, an annual report has been 
issued to bring the data of the balance sheet up to date. Until 1949, 
the report was issued as “The Balance Sheet of Agriculture.” Since 
then, the scope of the report has been changed to include an outlook 
appraisal of the current trends in the financial position of agriculture. 
The report now carries the title: “The Balace Sheet and Current 
Financial Trends of Agriculture.” 
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D. FUNDS——-AN NUAL EXPENDITURES 


The cost of preparing the first report, involving the development 
of several new statistical series, was about $45,000. The cost of this 
work in 1950 was around $28,750. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


The first statement of assets and claims applicable to a single sector 
of the national economy to receive general acceptance was the balance 
sheet of agriculture.—It provides policy makers, lenders, and others 
dealing with agriculture a means of measuring the import of changing 
incomes and prices upon the financial structure of the industry. It 
is so used by analysts in their effort to develop over-all studies of 
national wealth. 

The Treasury Department, in its campaigns to sell war and savings 
bonds, has utilized extensively selected financial data from the balance 
sheet in setting State quotas and in educational programs to encourage 
bond purchases. 

Banking and agricultural circles have used the balance sheet re- 
peatedly as a basis for describing in over-all terms what changes have 
occurred in the financial situation of agriculture from time to time. 
A slightly condensed version of the report is published each year in 
the Federal Reserve Bulletin. The balance sheet, in whole or in part, 
is reproduced in other banking and agricultural publications. 


F. SOME ADDITIONAL WORK NEEDED 


Detailed breakdown of balance sheet of agriculture by States and 
type-of-farming areas——The effectiveness of the balance-sheet ap- 
proach of analysis would be greatly increased if such data could be 
developed on a State or type-of-farming basis. The variations in 
assets, liabilities, and net worths, as between different types of farm- 
ing, would thus be more clearly revealed. 

A similar breakdown as between owner and tenants would permit 
a comparison of financial progress by tenure. 

Distribution of individual farmers by financial condition.—Avail- 
able data give no clue to the distribution of individual farmers as to 
financial position. If such information were at hand it would be 
possible to discover, with reasonable accuracy, the extent to which 
financial difficulties would develop among farmers if farm income 
were to drop by specified amounts. Moreover, if such data were ob- 
tained periodically, they would reflect changes in the situations of 
farmers of various levels and thus indicate the areas and kinds of 
farmers which may need special assistance or attention from time to 
time. Much of the farm distress following World War I and during 
the depression of the early 1930’s resulted from the inadequacy of 
information about the financial condition of farmers which hindered 
the drafting of effective remedial programs. To obtain this informa- 
tion it would be necessary to conduct an enumerative survey that 
would obtain financial statements from at least 10,000 farmers, so 
selected as to form a thoroughly representative sample. 
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AGRICULTURAL RIsKS AND INSURANCE STUDIES 
(BAE—A-1-—4—Federal—Regular Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To investigate the risks to which farmers are subject (fire, wind- 
storm, hail, drought, and other risks) by estimating the losses incurred 
annually and studying methods that would be effective in reducing the 
risk or in alleviating the burden of risk on farm people. 

Statistical estimates are made of the annual losses incurred and of 
the premiums paid and indemnities received by farmers when insur- 
ance is carried. Economic investigations of farm risks are made 
which involve (1) analysis of existing methods of insuring risks with 
a view to improving insurance methods and developing new types of 
insurance, and (2) studies aimed at risk reduction on the individual 
farm. 

Service work includes (1) service work for farm insurance organi- 
zations, companies, State colleges, and other agencies, (2) liaison ac- 
tivities between certain departmental agencies and private insurance 
organizations, (3) preparation of hazard check lists that will aid 
farmers in recognizing and removing hazards, and the publication of 
materials that are helpful to farmers in obtaining insurance that best 
fits the individual situation at lowest cost, (4) assisting the Federal 
Crop Insurance Corporation in its trial insurance programs. 


B. CURRENTLY ACTIVE LINE PROJECTS 


A-1-4-1—-Farmers’ mutual fire and windstorm insurance in the 
United States. To lower and stabilize the cost of farm insurance by 
standardizing and otherwise improving the operating practices of 
farmers’ mutual fire (including crop-hail) and windstorm insurance 
companies, which are owned by farmers, and by investigations lead- 
ing to the prevention and reduction of losses; and to maintain statis- 
tical series on the operations of such companies. 

A-1-4-2—Estimates of annual farm fire losses. To estimate farm 
fire (and lightning) losses by years. These estimates are also used 
by the Farm Fire Protection Committee, National Fire Protection 
Association. (A staff member is chairman of this committee’s Fire 
Loss Statistics Subcommittee and a member of the Agricultural Com- 
mittee, National Fire Waste Council.) 

A-14-3—Organized farm fire protection. To find out the condi- 
tions under which it is feasible to provide fire-protection services in 
rural areas and the most satisfactory arrangements for providing 
such services under varying circumstances. 

A-1-44— Yield variability and other factors in cotton production. 
To determine the extent to which the year-to-year fluctuations in 
cotton yields are associated with characteristics of the farm, the farm 
operator, or farming practices. Information showing that extreme 
fluctuations in yield are associated with certain types of farms or 
farm operators would be useful in improving the methods of insuring 
cotton yields, This project is conducted jointly with the University 
of Virginia. 
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C. HISTORY AND EVOLUTION OF THIS WORK 


The work in farm mutual insurance was started in 1915 (in the old 
Office of Markets and Rural Organization) and has been continued, 
since 1922,in BAE. Early research leading to the wheat, cotton, corn, 
and tobacco crop-insurance programs of the Federal C Trop Insurance 
Corporation was a part of shia project ; close cooperation with FCIC 
has continued. In the early 1940's the research in agricultural insur- 
ance was broadened to include casualty lines and life insurance. The 
research in casualty insurance has emphasized employer's liability 
and workmen’s compensation insurance, and, during the last war, indi- 
vidual and group accident policies, day-haul and camp coverages, ete. 
The life-insurance research has been centered on drafting possible 
insurance programs suited to the needs of farm families for mortgage 
redemption and the protection of family income. 

The study of organized farm-fire protection was also started about 
1940. Asa supplement to fire prevention, fire-fighting facilities at call 
contribute greatly in reducing the severity of farm fires and the con- 
sequent loss to the individual farmer of that part of property value 
not covered by insurance., This work presently includes a study of 
State laws authorizing and facilitating farm-fire protection, types of 
contracts used, and the financial and other arrangements between 
farmer groups and towns for farm-fire protection. 


D. FUNDS—-ANNUAL EXPENDITURES 


In 1950 regular funds spent for this work amounted to $23,000. 
E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Help in developing a Fe deral crop-insurance program.—P roposals 
resulting from research were of value to Congress (see 1925 and later 
hearings) and the Federal Crop Insurance Corporation in the develop- 
ment of a crop-insurance program. The actuarial background for 
most crops now insured was developed as part of this work. 

Development of a model farmers’ mutual fire-insurance law that has 
been adopted in whole or in part in many States. 

Assistance in the formation of State associations of mutual insur- 
ance companies.—This work was usually done in cooperation with the 
National Association of Mutual Insurance Companies. (In recogni- 
tion of his assistance to mutual insurance, a staff employee, now retired, 
was the only individual ever to be made a member of the national 
association. All other members have been companies. ) 

National reduction of minimum premiums charged to farmers ier 
workmen's compensation insurance.—Evidence presented to the Na- 
tional Council on compensation insurance resulted in a reduction, by 
private c anally coments: in 1943, of the minimum premiums charged 
farmers from $50 to $25 or $30 in all States. Individual dealings with 
several State funds ceaad in the elimination or proration of the 
minimum premium charged to farmers for such insurance in several 
States. 

Development of a Victory farm volunteer and Women’s Land Army 
accident policy, which was written by more than 60 casualty insurance 
companies during the last war, and the pooling of the experience of 
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these companies with the policy. This policy was developed in coop- 
eration with the Health and Accident Underwriters Conference, and 
was offered at a special rate. At the request of the Extension Service, 
a staff member assisted the conference and its member companies in 
developing the policy. 


F. SOME ADDITIONAL WORK NEEDED 


Classification of farm property in accordance with the probabilities 
of loss.—Not more than a third of the farm-fire mutuals classify prop- 
erties and charge rates which reflect the probabilities of loss. This 
means that although rates may be adequate they are seldom distributed 
according to risk. Therefore, more research is needed on rate classi- 
fication by measuring the association between personal and structural 
factors and loss probabilities. This work would be done by property 
classes, tenure groups, and the like, and would be based on the experi- 
ence of farm mutual insurance companies. In this connection, an 
accurate determination should be made of the relative importance of 
the different causes of loss. 

Factors associated with successful organized farm-fire protection in 
rural areas —A survey form has been prepared and is being consid- 
ered for use, if funds become available, to allow BAE, in cooperation 
with the National Fire Protection Association, to undertake a project 
aimed at discovering some of these factors. 

Liability insurance for farmers.—Few farmers carry any liability 
insurance except in connection with their automobiles and trucks. Yet 
present conditions make it more and more necessary that farmers in- 
sure against their lability to others in the operation of farm equip- 
ment on highways and to their employees. More consideration needs 
to be given also to more comprehensive policies covering both public 
and employer’s liability, and for covering several hazards in the same 
contract, 

Social security as applied to farmers and farm operators.—Public 
Law 734 extends social security to farm laborers, but not to farm opera- 
tors. Study needs to be given to the social-security needs of farm 
operators (tenants, owners) amounts being contributed to the pro- 
gram from off-farm work in covered employment, present retirement 
plans being used, needs with respect to disability-income coverage, and 
the like. 


Farm Taxation Srupies 
(BAE—A-1-—5—Federal—Regular Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To (1) estimate the amounts of various Federal, State, and local 
governmental taxes paid by farmers; (2) study the problems of farm- 
ers in their efforts to comply with tax laws, particularly Federal in- 
come tax, and to suggest aids in the solution of such problems; and 
(3) analyze the tax load of farmers and the economic significance of 
taxes paid by agriculture as a segment of the national economy. Cur- 
rent work includes estimation of farm real-estate levies, personal- 
property taxes, automotive taxes, and Federal income taxes paid by 
farmers. 
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B. CURRENTLY ACTIVE LINE PROJECTS 


A-1-5-1—Taxes levied on farm property. To collect and analyze 
farm real estate and personal property tax data. These data provide 
the bases for annual series for States, regions, and the United States. 

A-1-5-2—Income taxes and the farmer. To estimate the amounts 
of Federal and State income taxes paid by farmers; to study the prob- 
lems that farmers bring up in connection with paying these taxes; 
and to analyze the economic implications of income taxation to 
farmers. (Only Federal income-tax estimates are available at 
present. ) 

A-1-5-3—Automotive taxes paid by farmers. To estimate and 
study the impact upon farmers of payments for licenses and permits 
required in connection with owning and operating automobiles and 
trucks, and of payments of Federal and State gasoline taxes. 

A-1-5-4—State general sales taxes and agriculture. To determine 
the impact (of both amount and economic effects) of State general 
sales taxes upon farmers and agriculture. More than half of the 
States now impose such taxes. 

A-1-5-5—Tax load of agriculture. To develop a comprehensive 
picture of all farmers’ tax ‘payments, and to interpret the economic 
significance of total Federal, State, and local government taxes that 
impinge upon agriculture. 

A-1-5-6—Federal finance and agriculture. To measure and ana- 
lyze the economic effects upon agriculture of Federal borrowing prac- 
tices, expenditure programs, and taxes. 


Cc. HISTORY AND EVOLUTION OF THIS WORK 


In 1897 the first report on “local taxation as affecting farms” was 
issued by the Department of Agriculture because “questions of taxa- 
tion are especially important to farmers.” For the next quarter 
century, farmers found it relatively easy to pay their taxes. But after 
World War I there was a sharp drop in on | income and farmers’ 
taxes again became burdensome. When the Bureau of Agricultural 
Economics was organized in 1922, one of the first lines of work to be 
emphasized was a study of farm taxes. Crop reporters in that year 
collected data on farm real estate and personal property taxes paid 
in 1913-14 and in 1921-22. Results of the study indicated a serious 
increase in farmers’ tax burdens and there was a new demand for fur- 
ther studies in the field. 

The depression of the 1930's led to important Nation-wide studies of 
tax delinquency. Also in the decade ending in 1940, series were de- 
veloped for use in farm price-support legislation, and taxes levied 
on farm real estate were legally made one of the components of the 
index of prices paid by farmers. Thus aggravated farm problems 
gave rise to greater emphasis upon farm tax studies. 

During W orld War IL, increased taxation of farm incomes gave rise 
to a fresh need for a review of the farmer’s tax burden, and for sug- 
gestions about accounting and reporting that would help farmers to 
comply with requirements of the income-tax law. Also the effects 
upon agriculture of areeing Federal debt associated with war 
financing came in for some study. Thus in war and peace, the demand 
for farm tax studies has broadened as farm ‘problems arose, 
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D. FUNDS--ANNUAL EXPENDITURES 


The amount spent for farm tax studies in fiscal 1950 was about 
$43,000. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Estimation of farm real estate taxes paid by farmers.—These esti- 
mates have become an essential part of the measurement of parity 
prices, and, through parity prices, of the determination of support 
prices and loan rates for farm products. Because property taxes are 
a relatively fixed cost in farming and because they are one of the most 
important of farmers’ taxes, these data are now used in a great many 
ways by Federal and other legislators and policy makers, by private 
and public credit agencies, and by other persons and groups interested 
in farm costs and incomes. 

Aid to farmers in preparing income-tax returns.—A_ publication on 
preparation of farm income-tax returns, written as an outgrowth of 
this project, and approved by the Bureau of Internal Revenue, has 
been distributed to more than a million and a half individuals. It 
has helped farmers improve the promptness and accuracy of their re- 
turns, to the mutual advantage of farmers and the Government, by 
suggesting solutions to certain problems on the basis of research in 
this field. 

Helped toward lessening tax delinquency.—In the 1930's, a Nation- 
wide survey of property tax delinquency among farmers was made. 
A considerable volume of facts was developed, showing amounts of 
delinquency in various States and its causes and effects. Considerable 
improvement has been made in State and local treatment of farm prop- 
erty tax delinquency, and much of it may be attributed to results 
brought out by the study. Furthermore, an impetus was given to 
State and local governments to seek other sources of revenue than 
property taxes for use in performing Lh services. These studies 
are still in demand as aids for current delinquency surveys. 

Suggested improvement in farmers’ tax situation—By request. of 
the chairman of the Committee on Agriculture of the House of Repre- 
sentatives in the Seventy-third Congress, a study was made resulting 
in a report on the farmers’ tax problem, with certain suggestions 
directed toward the improvement of the farmers’ tax situation. The 
report was published as House Document 406. Despite the 1934 pub 
lication date, it still is in demand. 


F, SOME ADDITIONAL WORK NEEDED 


Determination of farmers’ total tax load—There is an increasing 
demand from congressional circles, farmers’ organizations, farm news- 
papers and periodicals, national news and radio services, Govern- 
mental and private research organizations, and individuals for more 
detailed and comprehensive data that would give a good picture of 
the farmers’ tax load. This study would involve personnel to estimate 
payments by farmers of all taxes not now included in our research 
program and to point up the economic significance of total payments 
of farmers compared with those of other groups. 

Impact of taxes on farmers’ production and marketing practices.— 
The over-all problem is to inquire as to possible effects of various taxes 
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paid by farmers upon the incentive to expand, divert, or reduce the 
production of farm products; also the possible effects of tax laws 
that modify or otherwise change the marketing practices of farmers 
under different economic conditions. 


Risk-BreartnG tn AGRICULTURAL PropucTrion IN THE GREAT PLAINS 
(BAE—RM: b—61—Federal-State—RMA Funds) 
A, PURPOSE AND NATURE OF CURRENT WORK 


To determine the economic significance of risk to Great Plains farm- 
ers and the advantages and weaknesses of alternative methods of risk- 
bearing. Supplementary objectives include (1) development and im- 
provement of sources of basic data needed for more effective study of 
risk problems in the future, and (2) development of procedures for 
effective research in risk. 


B. CURRENTLY ACTIVE 


Risk-bearing in agricultural production in Kansas and North Da- 
kota. To (1) appraise the economic significance of weather fluctua- 
tions and other agricultural risks with, respect to the instability of 
farm income and the survival of the farm enterprise in areas of high 
weather risk, and (2) examine various methods of risk-bearing that 
afford possibilities of reducing the year-to-year instability of farm 
income in areas of limited rainfall. 


C. HISTORY AND EVOLUTION OF THIS WORK 


In October 1946, work involving a rather general study of weather 
risks in the Great Plains was begun. This was a new field of work 
in which activities during the first 2 years were mostly confined to 
developing procedures for effective research. The work has been 
gradually expanded and now involves a broad study of alternative 
methods (crop insurance, financial reserves, emergency credit, storage, 
etc.) for reducing the instability of farm income that is caused by 
weather risks. 


D. FUNDS—-ANNUAL EXPENDITURES 


RMA funds allotted to this work in 1948 were $13,000; 1949, $21,- 
300; and 1950, $22,000. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Development of ways to meet years of low income.—During a 34- 
year period, available income for fmnily living fell below the minimum 
level assumed for adequacy (about $1,400) about a third of the time 
on typical farms in the Great Plains States. The study indicates 
that typical Great Plains farmers, by saving half of their income 
above family living requirements, and having a Federal Crop Insur- 
ance Corporation multiple crop-insurance contr act, would be assured 
of sufficient funds to meet their minimum budget requirements each 
year without borrowing. (Tax-induced savings might be accom- 


plished if a modification of present Federal income-tax law made it 
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possible for farmers to save up to half of their taxable income tax 
free by purchasing a type of tax-saving certificate that could be 
issued for the purpose. "By purchasing such certificates in years of 
above-average income and redeeming them when income was below 
average, farm taxpayers could m: ike tax savings as well as improve 
the distribution of their incomes over time.) On the other hand, 
grain storage appeared to be effective only over short periods of low 
income and failed to maintain income over a long period of low yields 
such as from 1933 to 1940. 

Improvement of techniques for evaluating different methods of 
risk-bearing.—The work done so far has stimulated considerable in- 
terest among colleges and extension workers in the Great Plains States. 
An important contribution toward the development of risk studies 
in the Great Plains, in the judgment of members of the Committee 
on Tenure, Credit, and Values of the Northern Great Plains Council, 
has been the development of a rather flexible technique by which the 
relative effectiveness of different methods of risk-bearing can be 
analyzed. 


F. SOME ADDITIONAL WORK NEEDED 


Research on farming practices and credit needs to meet weather 
risks in the Great Plains—The extreme social and economic losses 
that occurred in the Great Plains during the 1930’s and the serious 
possibility that Dust Bowl conditions may return give this type of 
research high priority. The question of how farmers in a high-risk 
area can organize their farm operations with a view to maintaining 
greater sts ibility of income, should a series of unfavorable years recur, 
needs much further study. The costs and expected benefits of sum- 
mer fallowing, strip cropping, and other cultural practices should 
be examined from this viewpoint, as well as the contribution of the 
type of farm organization to the farmer’s income stability. Further 
study should be given to institutional measures that may be needed 
on short notice—such as emergency credit—when serious and wide- 
spread drought conditions occur. After the risk studies in Kansas 
and North Dakota have been more fully developed, similar studies 
should be made—in cooperation with the State colleges—in other 
Great Plains States where land resources and weather risks differ 
from those in Kansas and North Dakota. 





LAND ECONOMICS 
Farm Lanp VALUES AND VALUATION 
(BAE-—A-1-10—Federal—Regular Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To provide information needed by public and private lending agen- 
cies, appraisers, assessors, buyers and sellers, and others inte rested 
in current developments in the farm real-estate market. This includes 
changes in land values, kind and volume of sales, types of buyers and 
sellers, sources of credit to finance transfers, and related data. Also 
to provide estimates of the amount of gross and net rents payable for 
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leased lands; to develop ways and means of improving land appraisal 
methods; and to provide public agencies with a more systematic 
basis for evaluating costs and benefits of resource improvement 
programs. Present emphasis is on periodic reports on the current 
farm real-estate situation, on improving bases for National and State 
rental estimates, and on improving procedure for the economic anal- 
ysis of river basin improvement projects and programs. In addition, 
work of a more fundamental nature covers analyses of factors affect- 
ing land value levels and trends, including land income and value 
relationships, and analysis of problems involved in applying public 
viewpoint evaluations in the formulation and selection of resource 
development projects. 


B. CURRENTLY ACTIVE LINE PROJECTS 


A-1-10-1—The farm real-estate situation. To compile and analyze 
data on current developments in the farm real-estate situation 
through periodic surveys of crop reporters and farm real-estate dealers 
in order to keep interested individuals and agencies currently in- 
formed, and to indicate the need for measures to promote greater 
stability in the farm-land market. 

A-1—10-2—-County land-market survey. To analyze, in coopera- 
tion with State agricultural experiment stations, particular in- 
fluences operating in the local land market in a limited number of 
selected counties. 

A-1-10-3—F arm real-estate rental estimates. To prepare annual 
estimates of the amount of gross and net rents on leased lands payable 
to farming and nonfarming landlords, as a basis for analyzing land 
income and income relationships to value, and for use in the compu- 
tation of income parity for agriculture. 

A-1-10-4—Benefit-cost evaluation principles and approaches. In 
cooperation with participating Federal agencies, to analyze current 
practices and develop improved procedures for the economic evalua- 
tion of river basin development programs, including watershed man- 
agement, flood control, navigation, irrigation, hydroelectric power, 
and other programs associated with multiple-purpose developments. 
This work should provide a sounder and more systematic basis for 
estimating benefits and costs and for project formulation and selection. 


C. HISTORY AND EVOLUTION OF THIS WORK 


The earliest work on farm-land values in the Department was done 
in the early 1900’s when a survey was made of the changes in values 
by States from 1900 to 1905. Surveys of annual changes were begun 
about a decade later. The disastrous farm-land boom of World War I 
led to many requests for studies of land values and valuation. Special 
studies were made of the farm-land market in a few States during and 
shortly after the World War I boom, in order to analyze the forces 
that were operating and to appraise the consequences. Based partly 
on the results of the 1920 census, a comprehensive analysis was made 
in the early 1920’s of farm-land income and its relation to land value. 

The first systematic work in appraising annual developments in the 
farm real-estate situation was started in the mid-1920’s, and the circu- 
lars on the Farm Real Estate Situation have been published periodi- 
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cally since 1926. The compilation of farm rental estimates was 
initiated in 1935 as a part of the BAE’s work in computing income 
parity. 

During World War II, when farm real-estate values again rose 
sharply, ‘the c overage and frequency of the surveys of farm- -land value 
and land-market activity were increased. In cooperation with State 
agricultural experiment stations, data were obtained quarterly on 
land prices and sales in about 100 counties between 1942 and 1948. 
Increased attention during and immediately following the war was 
placed on educational programs to avert excessive increases in values. 

Studies for the improvement of practices in benefit-cost calcula- 

tions used by the Department of Agriculture were initiated in 1936, 
following passage of the Flood Control Act of that year, although 
some work in this field had been done earlier in servic ing requests 
from the Corps of Engineers, War Department. More recently, with 
the expanded activity in river basin programs, considerable attention 
has been directed to work in improving the practices in benefit-cost 
computations, in cooperation with resource development agencies. 
This is being done at the request of the Federal Inter-Agency River 
Basin Committee, which thought that improved methods and more 
uniform economic standards should be used by all the Federal agencies 
represented on the committee. 


D. FUNDS—-ANNUAL EXPENDITURES 


Expenditures of regular funds were $68,000 for fiscal year 1950, a 
reduction from the World War IT period when the work was expanded 
because of the rapid wartime rise in land values and market activity. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Supplying current information—Current information has been 
collected and supplied for the benefit of agencies and individuals whose 
operations are affected by developments in the land market. The ups 
and downs in farm-land values and sales activity since 1914, coupled 
with losses through foreclosures and other forced sales in the 1930's, 
are indicative of the types of problems faced by lending agencies, tax 
assessors, and farm purchasers, and therefore of the need for accu- 

rate current information on general developments as a basis for mak- 
ing decisions. That the periodic release of the Farm Real Estate Situ- 
ation reports has gone a long way toward satisfying such needs is 
evidenced by its widespread use among appraisers, lending agencies, 
and others. 

Periodic analysis of current developments, with studies of value 
and income relationships, has contributed to a better understanding 
of the basic forces affecting value levels and trends. The bulletin, 
Relation of Land Income to Land Value, released in 1924, focused 
attention on the primary role played by income expectations in deter- 
pes value levels and, with other studies of factors affecting values, 
contributed materially to the improvement in appraisal standards 
that began in the late 1920’s and early 1930’s. 

These studies helped the Nation avert excessive increases in land 
values and mortgage indebtedness during World War I1.—Results of 
the above studies were used extensively. A considerable part of the 
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credit for preventing a speculative boom from again developing in 
the land market may be attributed to the results of the land-value 
research of the previous quarter century. 3 

Contributing to sounder, more systematic, and more uniform stand- 
ards and procedures for measuring benefits and costs in formadating 
; Federal land and water development projects.—The growing emphasis 2 
! on river basin and other resource development. programs has focused 
attention on the need for such standardization. After finding that 
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significant differences existed in prevailing agency practices, a study, 
undertaken in cooperation with other Federal resource development 


agencies and at their request, was conducted to develop recommenda- 
tions for improved practices. Many of the proposed practices were 
subsequently adopted by participating agencies, and continuing con- 
sideration is being given to their wider acceptance and application. 


F. SOME ADDITIONAL WORK NEEDED 


; Improvements in land value and rental data—There is need for 
increasing the adequacy of the land value data and further improve- 


ments to permit compilation and analysis by qualities of land; by 

types of farming or economic areas within States; and by major types ; 

of land within States, such as grazing, citrus, truck, irrigated, and ; 

nonirrigated tillable land. Annual estimates of gross and net. rents 

by States are needed for computing net income to farm operators and 
providing a basis for analyzing significant differences in land income 
and their relation to land values. 

Improved methods of farm appraisal—More research should be 
directed toward improving appraisal methods. Three aspects in par- 
ticular need of being stressed are: (1) Improved estimates of physical 
productivity and input requirements; (2) bases for converting physi- 
cal data into value terms; and (3) the effects on values of location, 
community, and other special influences. 

Land income and land-value relationships.—A comprehensive study 
of the relationships of land income, capitalization rates, and land 
value is needed. A study of this general type completed in 1924 had a 
profound effect on appraisal and mortgage lending. None has been 
made since that time. Later developments call for another inquiry. 

Benefit-cost analysis.—Problems in special need of further analysis 
in this important field include allowances for differences between the 
public and private investment viewpoints toward development proj- 
ects; what should be done to minimize the adverse effects upon 
families, farms, businesses, and local governmental units displaced 
by reservoir development; how the value of community and regional 
benefits should be ascertained ; how recreational benefits and multiple- 
purpose projects can be valued. 


Economic Researcu IN Water Utrinizatrion 
(BAE-A-1-—11—F ederal-State—Regular Funds, Flood Control Funds) 


A. PURLOSE AND NATURE OF CURRENT WORK 


To perform economic research and technical service on water use 
as an aid to the solution of problems encountered by farmers and 
public agencies. This project includes research to determine economic 
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feasibility of proposed developments, how much farmers can afford 
to pay for water, the advantages and disadvantages of various types 
of local irrigation organizations, and the economic aspects of various 
practices and facilities for water use and control. Present emphasis 
in technical service is on assisting the Soil Conservation Service and 
the Forest Service in evaluating costs and benefits of proposed water- 
shed treatment work in aid of flood control. Present emphasis in 
research is placed upon economic problems in river basin development. 


B. CURRENTLY ACTIVE LINE PROJECTS 


A-1-11-3—Assembly of basic data on water resources in the 
Missouri Basin. To prepare and maintain a graphic and statistical 
summary of present land use conditions, present agricultural produc- 
tion, and the trends therein; and to estimate the changes to be expected 
from proposed basin-improvement programs. 

A-1-—11-4—Use of supplemental water on irrigated farms in the 
High Plains of Texas. ‘To find out how farm incomes may be sus- 
tained by better use and conservation of water for irrigation. 

A-1-11-5—Inventory of water resources development in the South- 
west. To assemble and analyze data indicating recent changes, pres- 
ent extent, type, and location of water use for irrigation, and the 
trends therein. 

A-1-11-6—Adaptability of irrigation enterprise organization to 
future development (cooperative with SCS). To analyze legislative 
provisions, forms of organization, and financial arrangements that 
will promote economic and efficient management of local irrigation 
enterprises. 

A-1-11-8—Analysis of economic standards and procedures used in 
flood control surveys. To aid Department agencies in the applica- 
tion of standards and methods for evaluating benefits and costs of 
watershed treatment in aid of flood control. 

A-1-11-9—Economic problems of irrigation development and 
settlement in the Missouri Basin. To improve irrigation agriculture 
by analyzing the economic problems of converting land to irrigation 
farming, including alternative methods of repayment, integration of 
operations on irrigated land and dry-farming and grazing lands, and 
problems of settlement and tenure arrangements. 


C. HISTORY AND EVOLUTION OF THIS WORK 


Research in the economics of water utilization began in the early 
1920’s. Emphasis has varied with the demand for such work as a serv- 
ice to national programs. One of the first efforts was directed toward 
the solution of settlement and repayment problems associated with 
numerous private and public reclamation projects. In the early 1930's 
economic information on water supply, drainage, and irrigation was 
furnished for each project in the national submarginal land-acquisi- 
tion program, aching data on economic feasibility. Studies of the 
economics of water utilization in relation to agriculture were given 
special emphasis following the Flood Control Act of 1936 and the 
Pope-Jones Water Facilities Act of 1937. The former provided for 
Department surveys of specified watersheds to determine the economic 
feasibility of measures for waterflow retardation and soil-erosion pre- 
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vention. The latter was designed to promote the development of 
water facilities in the 17 Western States for stock and farmstead sup- 
plies, small irrigation developments, etc.; economic analyses were 
made of present and projected use of land and water, and estimates of 
changes in costs and incomes that would result from the contemplated 
improvements as a basis for the extension of credit. Major emphasis is 
now being placed on the economic analysis of projects for watershed 


treatment in aid of flood control and on research on economic problems 
of river basin development. 


D. FUNDS—ANNUAL EXPENDITURES 


For fiscal year 1950, the expenditures of regular funds were $82,000 
and of flood-control funds, $21,000. ‘Total expenditures are above 
those of recent years, but considerably under the levels during the 
prewar period. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


E’stablishing equitable basis for water charges—Charges for water 
frequently absorb a large part of a farm’s income. Several studies 
under this project have indicated the limits on farmers’ ability to pay 
and the need for careful advance analyses as a basis for deciding on 
the assessments. One of the earliest studies of this kind was begun 
in 1924 when the costs and returns of more than 4,000 irrigation farms 
located in eight Western States were analyzed, and the experiences and 
economic progress of farmers were traced from the time of settlement. 
The results of this and similar investigations were published in book 
form under the title of “The Economics of Land Reclamation.” This 
has served as an authoritative reference for a quarter century. 

Improved water resource programs.—The research and _ service 
activities of this project have contributed materially toward improv- 
ing the water-facilities and flood-control programs of the Depart- 
ment. In connection with the first program, extensive field investiga- 
tions to aid in achieving more efficient and economical use of local 
water resources for farmers and ranchers were carried out in the arid 
and semiarid areas of the 17 Western States. The technical informa- 
tion obtained has served as a general guide for the water-facilities 
program now administered by the Farmers Home Administration. 
About 100 water-facilities reports were prepared for specified local- 
ities. The Flood Control Acts require that watershed treatment pro- 
grams carried out by the Department shall yield benefits, to whom- 
soever they may accrue, in excess of costs. This requires economic 
evaluation of the proposed improvements in each flood-survey report. 
By direction of the Secretary of Agriculture, the project staff serves 

as consulting agency to the Forest Service, Soil Conservation Service, 
and Office of the Secretary, for applying techniques and methods for 
economic evaluation of costs and benefits, and for supplying needed 
economic and statistical data. 

Contributing to the development of water resource policy—Over 
the years, water-utilization investigations have pointed out a number 
of considerations that need to be taken into account when policy con- 
cerning water resource developments is evolved. Early studies em- 
phasized the need for careful advance economic appraisals of require- 
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ments for project services and the desirability of making suitable 
settlement and repayment arrangements before large-scale land recla- 
mation projects were undertaken. Other studies appraised the signifi- 
cance of present and potential types of water resource developments. 
; An example is the report on Irrigation Agriculture in the West. This 
: study, published in 1948, reported on the extent of irrigation in the 17 
Western States, the trends, the factors influencing future growth, the 
vital importance of irrigation in western agriculture and its signifi- 
cant role in the agriculture of the Nation. Estimates were given of 
development potentialities in each of the Western States, and of the 
probable rate at which new land may be brought under irrigation in 
the next 25 years. 


F. SOME ADDITIONAL WORK NEEDED 


Evaluation of water-resource projects —Current legislation requires 
that economic feasibility be established as a condition for authorizing 
most types of water resource projects. Adequate means for doing this 
for the different measures under the practical conditions encountered 
will require additional research. In appraising watershed-treatment 
measures, for example, improved methods are needed for measuring 
the value of such benefits as reducing reservoir sedimentation, prevent- 
ing gully and sheet erosion, and reducing crop damages expected under 
various flood depths, durations, and seasons. 

Study of irrigation in humid areas. —Irrigation of certain crops is 
rapidly increasing in the eastern half of the United States. Only 
limited information is available on the location and extent of such 
developments, on their future possibilities and limits, and on the 
economic problems involved. Demdnds for such information are 
insistent. 

Analysis of river basin programs.—The emphasis on formulating 
programs for the coordinated development of river basins, especially 
the multiple-purpose type, requires an expansion of research to sup- 
plement engineering investigations in order to insure the most effective 
economic use of resources invested in water developments. Analyses 
are needed on costs, benefits, and repayment ability; on balanced dis- 
tribution of water among competitive uses and areas; and on arrange- 
ments for charges assessed against various types of beneficiaries. The 
need for additional research is especially urgent in the Missouri, 
Columbia, Colorado, and Arkansas-White-Red River Basins. 


Lanp UTiizaTion INVESTIGATIONS 


(BAE—A-1-12—Federal-State—Regular Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To analyze (1) how the Nation’s land resources are now used and 
how they may be used; (2) how much land is needed to meet the 
Nation’s future food and fiber needs; (3) when it will be needed; (4) 
how — are our land resources to meet those needs; and( 5) 
what shifts in land use would be beneficial to farmers and the gen- 
eral public. The emphasis in current work is on making an inven- 
tory of major agricultural uses, such as cropland, pasture, and graz- 
ing, both inside and outside farms; indicating levels and trends in 
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the condition and productivity of our land resources; and appraising 4 

. the potentialities of improvement and new land development. In . 

addition, attention is being given basic research relating to the extent ' 
of future land requirements, and the adequacy of available land re- ’ st 
sources in meeting future needs for farm products. 3 V 
4 e 
B. CURRENTLY ACTIVE LINE PROJECTS q . 
‘ ( 
A-1-12-1—Land use inventory. To provide a systematic and 4 n 
periodic inventory of the major uses of land including an analysis of p 
their existing conditions, degree of development, productivity, poten- : e 
tial uses and trends in use, as a basis for guiding policies and pro- e 
grams designed to promote effective uses of land resources to make ; i 
provision for prospective food and fiber requirements. 3 i 
A-1-12-2—Graphie summary of land utilization. To summarize a y 
and make available in graphic form information on national land re- , 
source uses and the geographic distribution of present uses and trends. C 
A-1-—12-3—New land development and settlement. To assemble 4 | 
: and analyze information on new land-development activities, includ- a | 
} ing development areas, methods used in reclaiming land, problems t 
encountered, costs of development, and contemplated uses, as a basis ] 
for indicating economically desirable types of development and the 3 
contributions that development may make toward expanding produc- a 


tion and enlarging and improving low-producing farms. 
~ “ . . > YT ~ 
A-1-12-5—Land use inventories of Utah and other Western States. 
To obtain current data on land use, ownership, management, and pro- 
ductivity, and other factors affecting existing uses, shifts in uses, and 
feasible land-use potentialities; and to analyze operational and man- 
agement problems and suggest possible means of improvement. This 





project is in cooperation with the Utah State Agricultural Experi- ‘ 
ment Station. 4 

A-1-12-6—Land development and settlement in the Mississippi ; 
River Delta. To appraise the potential opportunities for new land 2 
development and settlement in the Delta; and to review and analyze % 
available data on new land problems and experience in order to indi- ¥ 
cate ways and means of improving land development and settlement 4 
operations and programs. This project is being carried on in coop- 2 
eration with the Louisiana, Mississippi, and Arkansas Agricultural z 
Experiment Stations. % 

A-1—12-7—Methods and costs of clearing agricultural lands in a 


cotton and rice areas of eastern Arkansas. To study the extent, 
character, methods, and comparative costs of prevailing land-clearing 
operations; and to appraise land clearing from the standpoint of its 
profitableness and general desirability in land use adjustment. This 
is a cooperative project with the Arkansas Agricultural Experiment 
Station. 

A-1-12-8—Land resource utilization survey of Fluvanna County, 
Virginia. To obtain data on the use, ownership, operation, and con- 
dition of land, timber, and other resources as a basis for appraising the 
effectiveness of land improvement and development measures, avoid- 
ing expenditures on land not adapted to farming, and analyzing fac- 
tors affecting conservation and land use. 
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C. HISTORY AND EVOLUTION OF THIS WORK 


Early investigations of the need for land and the extent of areas 
suitable for development were undertaken shortly after the end of 
World War I. Primary interest centered initially on possibilities of 
expanding production to meet incre: ising requirements and to provide 
settlement opportunities for veterans and others. A reappraisal in 
the early 1920’s of the forces affecting relationships between require- 
ments and the availability of land, including rev isions in population 
prospects, foreign outlets, and technological changes, led to increased 
emphasis on desirable shifts and adjustments i in land use in the inter 
ests of more effective utilization and resource conservation. Later 
increased attention was given to local and regional analysis involv- 
ing land use adjustment and settlement problems in particular areas, 
with emphasis upon public interest and responsibility in the develop- 
ment, use, and conservation of land resources. Population growth 
during and following World War II, together with improved diet: ary 
levels, has resulted in a substantial indicated expansicn in the pros- 
pective requirements for land leading to increased interest in the ex- 
tent, condition, and productivity of areas suitable for development. 
Higher price levels have raised development costs and have increased 
the. significance of studies designed to ascertain the least costly alter- 
native methods of meeting requirements. 


D. FUNDS—-ANNUAL EXPENDITURES 


Regular funds spent for this work were $84,000 for fiscal year 1950. 
This is less than during the World War II period and subst sai ally 
less than in the 1930’s when he: avy demands for this work were made. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISH MENTS 


Influences on attitudes and actions of individuals and public and 
private agencies.—Research in the field of land utilization, land re- 
source requirements, and settlement has contributed much over the 
years to a clearer understanding of the basic nature of the problem 
of attaining a better balance between available resources and require- 
ments. The results of such studies have significantly influenced the 
attitude and actions of individuals and public and private agencies 
and have provided a basis for improved land development and settle- 
ment programs and policies. The first comprehensive report, The 
Utilization of Our Land for Crops, Pasture, and Forests, was pre- 
pared for the 1923 Yearbook of Agriculture. This presented an in- 
ventory of our land resources and prospective arable land require- 
ments. It stressed the importance of wise use of land and needed 
economic adjustments. It significantly modified prevailing views 
concerning prospective land supply and requirements. 

( lontributions to the National Conference on Land Utilization held 
in Chicago, November 1931. The background provided by the investi- 
gations of land utilization and settlement problems in the 1920’s was 
utilized extensively. This conference demonstrated the widespread 
interest and support that prevailed for a more vigorous program to 
help bring about better land use, conservation, and development of 
both public and private land resources. 
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In the 1930’ the Agricultural Adjustment Agency of the Depart- 
ment of Agriculture, as well as the National Resources Board, drew 
upon the land utilization studies for data on supply of land and pro- 
spective needs. Certain sections of the land report of the National Re- 
sources Board embodied findings of years of intensive investigation. 

The results of the land utilization studies contributed to public ac- 
tion.—This included the establishment of programs for shifting to 
forest, grazing, and other uses lands ill-adapted to farming and de- 
v elopment of organized management for remaining public land areas. 

Cooperative studies with other Federal and State agencies have led 
to more widespread use of various kinds of economic land classifica- 
tion and soil maps to guide policies and programs involving major 
land uses, land improvement and new land development, and ap- 
praisal for taxation and credit purposes. 

Avoidance of ill-advised land schemes.—The work in land utiliza- 
tion contributed materially to avoiding, following World War II, the 
ill-advised veteran and other settlement schemes that characterized 
the post-World War I period. 

Contributing to resource development programs.—The results of 
previous and present studies are being utilized extensively in the for- 
mulation and administration of current resource development pro- 
grams. 

F, SOME ADDITIONAL WORK NEEDED 


Inventory of land use and ownership—Important deficiencies are 
the absence of adequate coverage of the major uses and ownership 
classes of rural land outside farms, by different types of cover and 
other characteristics, such as grazing capacity and productivity. In 
studies of available resources, land “requirements and land manage- 
ment, specific data periodically obtained by counties on the use, cover, 
productivity, capability, and ownership of all land are essential for 
guiding private and public decisions. 

Costs of land development.—Information is insufficient on the 
changing costs of land-improvement measures, such as clearing, drain- 
age, preparing land for irrigation, leveling gullied land, seeding pas- 
tures, and other practices used in land development, improvement, 
and management. This information is needed for use in analyzing 
costs and probable returns of proposed land measures and for obtain- 
ing participation by farmers in proposed improvement programs. 

Economic aspects of land classification—An inventory by areas 
of land suitable for development, and the amount of new land cur- 
rently being developed by clearing, drainage, and irrigation is vitally 
needed in the selection of better agricultural land for reclamation. 
Investigation of land areas believed to have potentialities should pre- 
cede actual construction planning, so as to avoid losses from attempts 
to develop unsuitable land. 

Agricultural land requirements.—More detailed study of the na- 
tional and regional crop- and pasture-land requirements for the coun- 
try’s growing population under changing economic and social condi- 
tions is essential to supply information needed by farmers, develop- 
ment agencies, and others in arriving at sound decisions on new land 
development and shifts in land use. Among the most pressing prob- 
lems that such study would help to solve are those concerning (1) 
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alternative uses of lands devoted primarily to the production of “sur- 

plus crops” and certain abandoned farm areas (at the same time pro- 
viding for the maintenance of such lands to meet future needs for 
food) ; and (2) the problems of needed development of new land for’ 
enlargement of farms that are too small to support a farm family 
without mining the soil. Such information should be available in 
advance of the time when deci ‘isions are made regarding the develop- 
ment of large additional areas of land. 


LAND Prosiems 


(BAE—A-1-13—Federal-State—Regular Funds) 


- PURPOSE AND NATURE OF CURRENT WORK 


Various ways have been developed for people doing cooperatively 
what they cannot well do individually in achieving better use of re- 
sources. Among such ways and means are statutes and ordinances, 
drainage and conservancy districts, cooperative grazing associations, 
and rural zoning. Research in land problems deals with the organl- 
zation, opel ‘ation, and economic effectiveness of such methods for 
group action. Current work in this field is mainly concentrated on 
(1) keeping up to date on the principal Federal and State laws affect- 
ing resource use; (2) detailed aaa of certain types of regulatory 
measures, puitaetlieele rural zoning; and (3) undertaking coopera- 
tive work with States on selected problems of public land administra- 
tion, water rights in humid areas, and drainage district operation. 


B,. CURRENTLY ACTIVE LINE PROJECTS 


A-1-13-2—Study of rural zoning enabling acts and ordinances and 
their operation. To determine the nature and scope of present rural 
zoning enabling legislation and ordinances adopted by counties or 
other units of local government in order to indicate the kinds of au- 
thority available, the extent to which such author ity is used, problems 
encountered, and effectiveness of results. 

A-1-13-6—Public grazing land tenure in the Western States. To 
ascertain the extent to which ranchers have been able to obtain the use 
of intermingled private and public grazing land in a manner neces- 
sary for economically satisfactory operation ; ; to analyze the methods 
by which such use is obtained and the results thereof upon ranch 
operations and on resource use; and to study related problems of land 
management in a selected area in California, This study is in cooper- 
ation with the C alifornia State Agricultural Exper iment Station. 
of Wisconsin land use law in action. To discover 
how effective the operation of rural zoning has been in Wisconsin, 
particularly the adaptability of zoning ordinances to deal with cur- 
rent problems in the cut-over area of the State; and to suggest needed 
revisions in the ordinances and their application to meet changing 
conditions since their adoption. This is a cooperative study with the 
University of Wisconsin. 

A-1-13-8—Exploratory study of the economic aspects of water 
rights and irrigation in Michigan. To study, with the cooperation of 
Mic chigan State College, the problem of water rights for supplemental 
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irrigation. A considerable amount of supplementary irrigation is de- 
veloping in Mic higan. The State is definitely interested in a clarifi- 
cation of the farmer’s rights to water for irrigation and is now draft- 
ing legislation. 

‘A-1-13-9—Economic problems of drainage districts in the lower 
Missouri Basin. To study drainage districts from the vi iewpoint of 
the adequacy of existing legislation, financial status, operating ane 
lems, coordination of adjoining districts, and relation of these aspects 
to flood control. The first work is being done in the lower St. Francis 


River Basin in cooperation with the Missouri Agricultural Experi- 
ment Station. 


©. HISTORY AND EVOLUTION OF THIS WORK 


Work with local people on various types of districts and group land 
use regulatory measures was begun during the 1920’s. For example, 
heavy tax delinquenc y and excessive road and school costs to serve 

‘attered settlers in the cut-over area of the Lake States during the 
late 1920’s resulted in requests to the Federal Government to assist 
with studies in the areas affected. One of the outgrowths of this work 
was the enactment in Wisconsin in 1929 of the first rural zoning legis- 
lation to discourage scattered settlement and use of lands not suitable 
for continued agricultural use. Now 36 States authorize zoning of a 
part or all of the unincorporated portion of the States, and rural 
zoning ordinances have been adopted by 173 counties in 23 States. 
The results of research contributed toward the extent and form of 
ordinances adopted. Work in this field was later extended to cover 
other types of group action for land and water development and use, 
including the operation of various forms of district and cooperative 
assoc1ations, 


D,. FUNDS--ANNUAL EXPENDITURES 


Regular funds spent for this work were $32,000 in fiscal year 1950. 
This is considerably lower than the funds available in the late 1930’s 
and early 1940's. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISH MENTS 


Research has resulted in wider and MOTE effective use of rural zon- 
ing, and in a broader realization that rural zoning offers a useful means 
for rural communities to cope with problems of guiding land use 
and occupancy. 

Operation of cooperative grazing associations has been improve od; 
and information about them has been made available to others inter- 
ested, as a means for cooperatively obtaining the use of adequate 
grazing lands of various ownerships and regulating their use in the 
common interest. 

Improvement in organization, operation, and legislative provisions 
of drainage and levee districts has resulted from the research. 

Assistance has been giv en to States east of the 100th Meridian in the 
solution of new economic, administrative, and regulatory problems in 
water use, arising from increasing demands upon water supplies for 
supplemental irrigation and other uses. 
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F. SOME ADDITIONAL WORK NEEDED 


Research relating to water rights and administration in humid 
areas.—The increasing importance of supplemental irrigation in hu- 
mid parts of the U nited States is raising many problems in water use 
and regulation which are essentially new to the farmers, communities, 
and States involved. Research is urgently needed to assist in the 
solution of such problems. Because laws and administration, as well 
as other conditions, vary from State to State, research on a State 
basis is required. 

Research regarding regulation of nonagricultural rural land use.— 
‘Trends toward the greater use of rural lands and waters for residences, 
recreation, part- -time farms, and industry indicate a growing need for 
State and local regulatory efforts in the interests of orderly develop- 
ment and use and for the protection of farmers against undesirable 
encroachments. Zoning ordinances, subdivision regulations, rural 
building and sanitation codes, roadside zoning, and similar measures 
need to be adapted to such types of development in rural areas, 

Studies regarding roadside development regulations.—The increas- 
ing extent and use of highways has a number of significant effects on 
rural living and the rural economy. These inc lude the effects of de- 
velopment on adjoining property values, aspects rel: ating to the efli- 
cient utilization of highways, and beautification and scenic aspects. 
The various means of encouraging desirable results and avoiding 
those considered undesirable need to be explored. Possible measures 
include roadside zoning, building permit regulations, acquisition of 
marginal easements or reservations, control over access, subdivision 
regu: tions, and related devices for achieving desired objectives. 

‘Analyse s in connnection with conservancy ‘district organization and 
operation.—Conservancy districts provide a promising means of ad- 
ministering the development, use, and financing of local water and 
other resource improvement programs. Studies are needed to analyze 
their experience, legal status, operating problems, and results achieved. 


LAND ‘TENURE 
(BAE-—A-—1-14—Federal-State—Regular Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To (1) provide information on current changes in farm ownership 
and tenancy, including an appraisal of the causes and effects of these 
changes; (2) determine the most effective procedures used by owner- 
oper ators in acquiring farm ownership; and (3) indicate alternative 
methods of renting farms under varying conditions. Such informa- 
tion serves as a basis for both private and public action to increase 
ownership of farms by their operators, or otherwise improve the 
tenure of farm operators and their families. Secure tenure, in turn, 
usually fosters efliciency in management, conservation of agricultural 
resources, and community stability. Current emphasis is upon im- 
proving arrangements between father and son whereby the son has an 
opportunity to accumulate capital and eventually own the home farm 
through inheritance processes designed to meet prevailing conditions. 
Also important are lease agreements that will facilitate adjustments 
that are made necessary by mechanization and technological advances. 

78552—51—vol. 3——5 
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Relatively new lines of work are being undertaken to establish the 
relationship of forest-land ownership to timber management, to point 
out the nature of tenure problems that arise as irrigation develops in 
an area, and the adjustment needed. 


B. CURRENTLY ACTIVE LINE PROJECTS (ALL IN COOPERATION WITIL STATE 
AGRICULTURAL EXPERIMENT STATIONS) 


A-1-14-5—Father-son agreements in Virginia. To discover 
strengths and weaknesses in arrangements between fathers and sons 
for the operation of farms, and to develop improved working agree- 
ments that will facilitate the accumulation of capital by the son, 
maintain the farm as a productive unit during the transition period, 
and provide a basis for transfer of the farm as a going concern to the 
operating heir. 

A-1-14-7—Better father-son agreements. To prepare a national 
bulletin on the purposes of father-son agreements, the circumstances 
under which ak agreements are advisable, and recommended types of 
agreements for adapting improved operating arrangements to par- 
ticular circumstances and conditions. 

A-1-14-8—Better wills and inheritance practices. To prepare a 
national bulletin on family agreements, wills, and other inheritance 
processes for transferring farms from one generation to the next; to 
outline appropriate economic principles for working out transfer 
problems; and to suggest specific procedures which will expedite set- 
tlement of estates, reduce losses in capital, maintain production dur- 
ing the transfer, and help keep the farm in the family. 

A-1-14-10—A study of rental arrangements in the Southeast Pied- 
mont. ‘To develop alternative rental arrangements for making adjust- 
ments in farm organization and production practices that will expe- 
dite the introduction of mechanization and livestock into the cash- 
crop economy of the area. 

A-1-14-12—A study of land ownership and use in relation to tim- 
ber management in California. ‘To show the relation of ownership to 
use and management of forest land as an aid to formulating forestry 
plans that will provide for increased production of forest products, 
sustained yields, multiple uses, and resource conservation. 

A-1-14-15—Processes by which owner operators acquire farm 
ownership in Wisconsin.—To study the processes by which operators 
acquire farm ownership, stressing the importance of farm and non- 
farm sources of income, levels of economic activity, and inheritance 
practices; and to disclose problems that prevent young farmers who 
do not have family assistance from attaining ownership at an earlier 
age, that render ownership insecure, that sethace efficiency of produc- 
tion, and that decrease the level of rural well-being. 

A-1-14-16—Tenure problems in highly specialized irrigation areas. 
To discover factors that cause differences in rates of tenancy, to 
analyze leasing arrangements, and to outline tenure arrangements that 
will facilitate rather than impede the effective utilization of irrigation 
developments. 

A-1-14-17—Impact of lower levels of farm income on the achieve- 
ment of farm ownership by operators of family farms. To determine 
ways of modifying farm-purchase arrangements so as to avoid loss of 
ownership in emergencies arising out of widely fluctuating farm 
income. 
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C. HISTORY AND EVOLUTION OF THIS WORK 


Endeavors to appraise alternative ways and means that farmers may 
use in acquiring, maintaining, and transferring ownership of farm 
land started early in the 1900’s, after census reports indicated that 
national objectives of family farm ownership were not being attained. 
Early studies were designed to increase ownership by improving credit 
available to prospective farm purchasers. The Federal Farm Loan 
Act of 1916 was an early endeavor to fill this need. Emphasis then 
shifted to research to improve farm rental contracts so as to expedite 
progress toward ownership and to increase efficiency on tenant farms. 
During the depression of the early 1930’s attention necessarily was 
centered on the r apidly inc1 easing: number of farm tenants and share- 
croppers. The Bankhead-Jones Farm Tenant Act of 1937 was passed 
to adapt publicly sponsored credit to the needs of low-income farmers. 
The farm home ownership program was complemented by the re- 
habilitation program, and emphasis during the later 1930’s focused 
on improving farm leases, particularly those used in connection with 
the rehabilitation program. After World War II, emphasis was 
placed on who owns the farm land and how it was acquired, and on 
father-son operating and transfer arrangements to meet the needs of 
veterans and others entering farming. The results of this research 
are being widely used, particul: irly in connection with the veterans’ 
on-farm training program. 


D. FUNDS—-ANNUAL EXPENDITURES 


Regular funds spent for land tenure research were $81,000 in the 
fiscal year 1950. ‘This is considerably less than the pre-World War 
II level and somewhat less than in recent years, but moderately above 
expenditures during the war period. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Improvement in farm leases.—The basic tool for this work has been 
a series of national bulletins on farm leases, the first of which appeared 
in 1920. Lease forms and explanatory materials were later developed 
for use by the Farmers Home Administration, Extension Service, and 
other agencies of the Department that rent land, furnish credit, or 

carry on educational programs among tenants. This material is kept 
up to date by periodic revisions and ‘additions of new items as condi- 
tions make advisable. The lease forms are used by all clients of the 
“armers Home Administration who rent land. The on-farm training 
program of the Veterans’ Administration has used thousands of copies 
of these forms and related information. More than half of the States 
now use this material. 

Improvement in father-son agreements.—During recent years, with 
the shortage of farm labor and the increased capital required to get 
started in farming, a new agricultural ladder to ownership is being 
developed. W hereas the old ladder took the farm boy through the 
laborer and tenancy stages, the new ladder begins when the son. de- 
velops a project or special enterprise agreement with his father. Then 
they move into a partnership relation for operating the entire farm, 
and finally they work out a transfer agreement under which the son 
acquires ownership of the home farm. Research has been started in 
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several States to supply information to fathers and sons who want 
to use this process to keep the farm in the family. Research findings 
have been made available to farmers through State, regional, and 
national releases. A complete educational program is being de- 
veloped, based on research findings. 

Assistance to farmers and public agencies.—Information and recom- 
mendations, revised as conditions change, have been supplied to many 
individuals on standard rental practices, equitable division of receipts 
and expenses between landlord and tenant, and father-son agreements. 
Analyses of changes in farm ownership and tenancy and of the char- 
acteristics of farm leases and tenure arrangements have been fur- 
nished to agencies in the Department, to the Veterans’ Administr: ation, 
and to the Social Security Agency. An effective working relation- 
ship has been maintained with 4 regional research committees involv- 
ing 28 States, the Farm Foundation, and the General Education Board. 
AY principal objective of these committees is to anticipate land-owner- 
ship and tenancy problems before they become serious. 


F. SOME ADDITIONAL WORK NEEDED 


Impact of mobilization.—In case of extensive mobilization a study is 
needed to determine the impacts of such a program upon farm own- 
ership and tenure, including adjustments in rental arrangements 
needed to assure adequate production on tenant-operated farms. 

Impact of tenure on conservation of resources.—The influence of 
heavy mortgage debt, farm tenancy, and related factors should be 
studied to determine the extent to which tenancy and indebtedness 
impede the full development of resources, increase soil erosion and 
depletion, and result in overproduction of certain cash crops. 

Processes of capital accumulation.—The amount of capital required 
to attain farm-home ownership has increased greatly in recent years 
because of high costs, larger farm units, and increased mechanization, 
technology, and livestock production. Studies are needed to indicate 
how prospective farmers can acquire capital needed to attain owner- 
ship. 

Lowering costs of land transfer.—Attention needs to-be given to the 
costs involved in several aspects of the land-transfer process, whether 
by purchase, gift, inheritance, or otherwise. The objective would 
be to ascertain w ays of reducing such costs by simplified processes. 

Analysis of homestead tax exemptions—More than a dozen States 
have exempted, in whole or in part, farm homesteads for all or specified 
taxes on real estate. No comprehensive study has yet been undertaken 
to determine the effect of such exemptions upon the objective—stabiliz- 
ing family farm-home ownership. Such a study should show, among 
other things, the strengths and weaknesses of the several types and 
levels of exemptions, the problems of administering such tax exemp- 
tions, and their economic impact upon farm people. 
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FARM MANAGEMENT AND COSTS 

PROBLEMS OF ORGANIZATION AND OPERATION OF FARMS 
(BAE—A-1-20—Federal-State—Regular Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


This work is concerned with research studies on the economic prob- 
lems of organization and operation of farms of various sizes and types. 
These studies, usually conducted in cooperation with State agricul- 
tural experiment stations, are made in representative farming areas to 
develop information on (1) the patterns of production resources and 
systems of farming used by individual farmers; (2) the production 

requirements and “output ‘obtained from various caehion with 
different methods of operation; (3) the relationships between size of 
operations, combination of enterprises, production practices used, 
elliciency in production, and farm financial returns; and (4) alter- 
native opportunities for desirable adjustments in organization and 
operation of farms of different sizes, types, and physic: il conditions 
that will increase individual farm incomes. 

Currently studies are being made in selected areas to cover the major 
type-of-farming situations in the United States, (the situations there- 
fore vary) ; and to provide research information directly useful to 
farmers, extension workers, program administrators, and others. 


B. CURRENTLY ACTIVE LINE PROJECTS 
Northern agriculture 


A-1-20—1—Economics of farming adjustments in southern Illinois. 
To discover the relative profitableness of alternative systems of farm- 
ing on typical farms in southern Illinois. 

A-1-20-2—Economics of farming adjustments in southern Iowa. 
To discover the relative profitableness of alternative systems of farm- 
ing on typical farms in southern Iowa. 

A-1-20-3—The pl ice of the poultry enterprise on central Corn Belt 
farms. Nas Ch. 3 on poultry.) 

A-1-20-4—The place of the poultry enterprise in the Lake States 
on dairy eae (See Ch. 3 on poultry.) 

A-1-20-5—Economie evaluation of improved practices in the man- 

gement of pasture and hay crops on dairy farms in the Northeast. 

(‘Bee Ch. 2 on dairy.) 

A-1-20-6—The place of the poultry enterprise on northeastern 
farms. (See Ch. 3 on poultry.) 

A-1-20-8—-Managerial ability of farmers. To develop and test a 
method or methods of measuring the managerial ability of individual 
farm operators and prospective farmers. 

A-1-20-9—Economics of oe adjustments in the Red River 
Valley. To determine the relative ‘profitableness of alternative sys- 
tems of farming on typical farms in the Red River Valley of 
Minnesota. 

A-1-20-10—Combination and substitution of labor and capital on 
cash-grain farms. ‘To find how labor and capital are being combined 
and used on selected kinds of cash-grain farms, and to decide what 
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kinds of organizations would be best suited to different kinds of labor 
forces on such farms. 

A-1-20-11—Probable economic results of changing farm practices 
and systems of farming in central Indiana—with special reference to 
achieving greater soil conservation. ‘To determine the relative profit- 
ableness of alternative systems of farming on typical farms in central 
Indiana. 

Southern agriculture 

A-1-20-21—F arming adjustments in eastern Oklahoma. To eval- 
uate present and alternative systems of farming in terms of improving 
the income of farmers and of better conservation, and to suggest de- 
sirable adjustments in farming systems in eastern Oklahoma (an area 
where cotton once formed the nucleus of farming systems but which 
has now declined in importance). Special emphasis is given to adjust- 
ment needs and income possibilities with different kinds and amounts 
of physical resources on farms in the area. 

A-1-20-23—Farming adjustments in the brown-loam area of Ten- 
nessee. To evaluate present and alternative systems of farming in 
the brown-loam-soil area in terms of improving the farmers’ income 
and of better conservation, and to suggest desirable adjustments. 
Emphasis is given to the income possibilities of increasing livestock 
production. 

A-1-20-24—Pasture possibilities in the Piedmont area of South Car- 
olina. ‘To compare land use, crops grown, capital requirements, labor 
needs, and income expectancy of livestock farms with other farms in 
the Piedmont area and to suggest desirable adjustments in farming 
systems. 

A-1-20-25—Practices used in the production of cotton. (See Ch. 
10 on cotton.) 

Western agriculture 

A-1-20-41—Basic economic study of farm management and pro- 
duction problems in middle Alaska. ‘To ascertain the economic status, 
problems, and means of improving the established farms in Alaska, 
and to discover the problems of and opportunities for new settlers in 
the Territory. 

A-1-20-42—Economic study of the use of small tractors on irrigated 
farms in southern Idaho. To find the costs of operating tractors on 
various kinds of field work on irrigated farms and to furnish informa- 
tion on the efficient use of tractor power on farms. 

A-1-20-43—A study of factors affecting desirable sizes, types, and 
organization of farms in newly irrigated areas in Kansas and Ne- 
braska. To discover or develop systems of farming most suitable to 
conditions in the area, to appraise the net benefits of irrigation in this 
area, and to develop a basis for appraising potential benefits of irri- 
gation in other areas similar to these. 

A-1-20-44—F actors affecting efficiency of producing sugar beets 
and competing crops in the Yellowstone and Milk River areas of Mon- 
tana. To learn the present and prospective extent of adoption of 
technological developments in the production of sugar beets and com- 
peting crops and their effects on competitive relationships, land use, 
and organization, operation, and incomes of farms in the area. 

A-1-20-45—Current practices and costs of producing winter wheat. 





(Discussed in chapter 5 on grains.) 
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A-1-20-46—Production of specialty crops in southwestern Idaho. 
(Discussed in chapter on specialty and miscellaneous crops.) 
A-1-20-47—Economic problems of irrigation development and in- 
come potentials from farming in areas proposed for irrigation in the 
Missouri Basin. To learn the agricultural income potentials and 
desirable systems of farming under irrigation in areas proposed for 
irrigation and to analyze problems and suggest profitable methods of 
conv verting from the present dry-land farming to irrigated farming. 
A-1-20-48—Economic aspects of sprinkler irrigation in the Pacific 
Northwest. To learn: (a) Costs of installing ‘and operating dif- 
ferent kinds of sprinkler irrigation systems; (0) suitability of 
sprinkler irrigation to various soils, slopes, crops, and types of farms; 
(¢) responses of crops to spr inkler irrigation compared with gravity 
irrigation; and (d) effect on farm pr: actices and income. 


Cc. HISTORY AND EVOLUTION OF THIS WORK 


Work on organization and management problems of farms began 
in a small way “after the turn of the century. Early work emphasized 
study of successful farms as a guide to improving income on other 
farms. Farm-management routes and field-survey methods were de- 
veloped to obtain information directly from farmers to establish prin- 
ciples of relationships between various farming operations and prac- 
tices and their effects on farm incomes. Much ‘emphasis w was given in 
the 1920’s and early 1930’s to so-called type-of-farming studies, which 
delineated farming areas with respect to major sys stems of farming, 
described the typic: cal farming system or systems in each area, and the 
changes that have occurred, and in some cases attempted to learn the 
comparative advantage of existing types over other types. A signifi- 
cant development of the 1920’s and 1930’s was the perfection of the 
budget method of analysis in which advance estimates of income and 
expense are made for possible systems of farming or operations to 
decide which is likely to be the most profitable. This method was the 
basis for later developments in farm-planning procedures used in 
such programs as soil conservation, agricultural conservation pro- 
gram, credit, and extension activities. ~ During the 1930’s and until 
World War II many of these studies were directed toward appraisal 
of the income effects on farmers in different areas and on different 
types of farmers of such public-action programs as soil conservation, 
flood control, reclamation developments, and production controls. 
The emphasis since World War IT has been primarily to provide guid- 
ance to farmers as to profitable changes in farming operations in view 


of prospective changes in market demands and changes i in farming 
technologies. 


D. FUNDS—-ANNUAL EXPENDITURES 


Work in this field developed slowly in the first two decades. Dur- 
ing the 1920’s and 1930’s expenditures ranged roughly from $25,000 
to $125,000 annually. Expenditures during World War II were 
curtailed sharply and diverted to other emergency work. Since World 


War IT, expenditures have been about at the level of fiscal 1950, which 
was $197,000. 
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E. EXAMPLES OF OUTSTANDING ACHIEVEMENTS 


Findings prepared the way for changes to meet changing condi- 
tions.—Rapid changes in technologies and in farming: practices affect- 
ing the efliciency, organization, and operation of individual farms 
have continually raised new problems regarding the most profitable 
farming systems. The earlier and later studies have been extremely 
useful in pointing the way to adjustments—to changing market de- 
mands, to droughts, to wartime emergencies, and to postwar situations. 
Accumulated information from studies made before the early 1930’s 
provided a major source of data for development of the national ad- 
justment programs of the 1930’s. 

Findings invaluable to wartime agriculture Findings provided 
an invaluable background of information and farming experience 
without which it would have been impossible to develop the “war- 
time production capacity” reports of World War II. These reports 
supplied the major research basis for development of the production 
goals programs and for distribution of national goals to States. 

Findings were basis of wartime evaluations—The results of these 
studies made it possible to evaluate production response to war food 
programs and to evaluate prices of various commodities needed to 
get shifts in production. They were also useful in evaluating farm 
equipment and material requirements. Results of studies dealing 
with the income possibilities of soybeans and peanuts helped farmers 
and farm leaders in evaluating the income possibilities of these crops 
on their farms during the war when the increased production was 
much needed. 

Improved farm organizations developed—Budgetary comparisons 
of present systems of farming with alternative systems that would in- 
clude improved practices indicate how net returns can be increased 
by making changes in methods of farming. 

A report on opportunities in beef cattle on small farms in southern 
Illinois is the foundation for a part of the current State extension pro- 
gram and outlook work in southern Illinois. 

The appraisal of improved systems of farming on the rolling land 
in southern Iowa has furnished the background materials for estab- 
lishing a sectional State farm management extension leader in the 
area. Representatives of the Soil Conservation Service who took part 
in the appraisal emphasize its usefulness in connection with more 
complete planning of cooperator farms. 

A report on improved cropping systems for the Red River Valley of 
Minnesota was the basis of a series of discussion meetings with farmers 
in each of six counties in Red River Valley during the last year. Re- 
sults of a study of adjustments in farming in the southern Piedmont 
of North Carolina indicate that size of farm is very influential in a 
consideration of feasible adjustments. On small farms cotton still 
will be more profitable than other common enterprises. More use of 
yield-increasing practices, more poultry, and more emphasis on prod- 
ucts for home use are adjustments best adapted to small farms. But 
even with improved practices many Piedmont farms are too small to 
provide adequate incomes. On the medium-sized farms the devel- 
opment of pasture and hay on land not suited to crops and more dairy 
cows, in addition to some cotton, appears desirable. On the larger 
farms (200 acres or more) a mechanized small-grain, dairy, and poul- 
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try farm, worked primarily by the operator and his family, can be 
more profitable to the operator than a cotton system. In South Caro- 
lina budget analysis indicates that a typical Piedmont farm needs at 
least 50 acres of cropland before tractor power is more economical 
than mule power. This study shows (1) the type and size of tractor 
and the equipment best adapted to farms of different sizes and (2) 
the conditions under which custom work is more profitable than owner- 
ship of key machines. Results of a study of the possibilities of dairy- 
ing in north Louisiana indicated that dairying was profitable during 
the war years, with high milk prices, but that many inefficiencies in 
production need to be corrected if dairying is to be profitable when 
more normal prices of milk exist. 

Farmers in the tricounty irrigation area in Nebraska have many 
problems in shifting from dry-land to irrigation systems of farming. 
A study of their experiences is providing the basis for making in- 
dividual farm and project plans for more recent and future irriga- 
tion developments in the Missouri Basin. There is a great need for 
information on suitable systems of farming in these areas and for 
estimating the net economic benefits of irrigation water on each farm 
and for each project development. Earlier studies in the Pacific 
Northwest were used in drafting recommendations on types and sizes 
of farms for different land classes and their repayment abilities in the 
Columbia Basin reclamation project of central Washington. 


F. SOME ADDITIONAL WORK NEEDED 


Profitable adjustments in farming, area by area, to meet changing 
economic conditions and to make the best use of individual farm re- 
sources.—Continuing studies of this nature are needed in selected 
areas. They have proved to be extremely useful in determining not 
only the kinds of adjustments, but where and how they can be at- 
tained most economically. ‘’hey may be invaluable in obtaining in- 
creased production for wartime emergencies and in adjusting to peace- 
time conditions, since more of some farm products and less of others is 
needed. As there is wide variation in resources, size of farms, and 
market outlets, among areas, the type of needed farming adjustmen's 
also varies. ‘These studies should be made in a sufficient number of 
areas to represent the major farming situations. Particularly in the 
South, where major adjustments are in the making, additional studies 
of this kind are needed. More research is needed as to the minimum 
size of farms that can make efficient use of the factors of production 
and as to the minimum size of farms needed to return an adequate in- 
come in the major type of farming areas. 

Impact of expanding west coast markets on livestock production in 
the West.—The growing west coast market for slaughter-type cattle 
and for feeder cattle is highly significant to western livestock pro- 
ducers. Thorough study is needed to discover what changes in type, 
age, and weight of animals are needed for this growing market and 
what these changes mean in terms of most efficient and profitable 
organization and operation of livestock farms and ranches. What 
would the changes mean to the indiivdual in terms of costs, invest- 
ment, income, and land use? What is the place of feed-lot feeding 
and irrigated pasture in this situation ? 
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Continuing study of new settler experience and problems in various 
irrigation projects from time of settlement to completion of the project 
and full development of the areas —F indings of such studies would 
be for current use in guiding policies regarc Sing the project and for 
later use in guiding settlement and solving the problems of settlers 
in areas dev eloped later. ‘T ypes and sizes of farms suited to new or 
proposed irrigated areas and their repayment capacities can be ade- 
quately determined only by careful objective evaluation of present 
and prospective farming operations. 

Boonoméics of ope rating farms made up of irrigated and dry-crop 
and pasture lands and range lands in new or proposed irrigated areas. 
To best guide evaluation of proposed irrigation projects and aid in 
the lay- out and development of areas such as the Missouri Basin, 
where irrigable and nonirrigable lands are intermingled, the alterna- 
tives and methods or combinations of using the dry and irrigated lands 
in single farm units should have intensive ‘study. 

Income improvements possible from supplemental irrigation in 
the eastern humid areas.—Use of irrigation for supplementing rain- 

fall has been expanding in -the Middle West, East, and South, but 
little information is available on investment requirements, costs, and 
returns that will help the many farmers who are now considering 
such investments to make the right decision. 

(Additional related work is discussed in ch. 2, “Dairy,” under 
work project RM: b-139, “Seasonal Milk Problems”; and in ch. 8, 
“Feeds and Forage,” under work project RM: a-60, “Economic Utili- 
zation of Farm-Grown Feeds in Livestock Production.”) 


Lazor, EquirpMENT, AND Farm PRACTICES 
(BAE—A-—1-22—Federal-State—Regular Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To collect and analyze information on a national and regional basis 
on farm-labor requirements, equipment, and farm supplies; and 
changes in farming practices, methods, and techniques, as all of these 
affect farm production and operating efficiency. The current work 
is especially concerned with the measurement of changes in farm pro- 
duction per unit of various physical inputs, particularly studies of 
labor productivity by regions and for the United States, and the 
causes for these changes; “needs for machinery and petroleum prod- 
ucts in farming; and the relation of livestock numbers to feed supplies 
and feeding practices. 


B. CURRENTLY ACTIVE LINE PROJECTS 


A-1-22-1—Labor productivity and labor efficiency in agriculture. 
To measure and analyze changes over time in production per man- 
hour of labor used in producing each major crop and class of live- 
stock, by regions and in total, “and to make comparisons of labor 
productivity 1 in agriculture and in industry. 

A-1-992-9-Labor requirements in agriculture. To make annual 
estimates of man-hour requirements in farming. This requires annual 
estimates per acre for each crop and per head for each class of live- 
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stock. These are made for each region and for the United States, and 
periodically (at about 5-year intervals) for each State. 

A-1-22-3—F actors responsible for changes in agricultural pro- 
duction. To measure changes in total agricultural production, by 
States and regions, and analyze the effects of tec hnological develop- 
ments on changes in production. 

A-1-22-6—Farm mechanization. To measure and evaluate the 
broad effects of farm mechanization on agricultural production for 
human use and on labor efficiencies and pr oductivity. 

A-1-22-7—Relation between feed and livestock sroduetion. To 
make annual estimates of feed consumed by different classes of live- 
stock, by regions and States, and to calculate the number of animal 
units fed. 

A-1-22-8—Method of planting corn and fertilizing practices in 
corn production, form in which hay is stored, and extent of use of 
field choppers and stationary cutters in silage production. To meas- 
ure the extent to which up-to-date practices are followed by farmers 
in fertilizing and planting corn and in storing hay and harvesting 
corn silage. 

A-1-22-9—Influence of improved technologies, methods, practices, 
and other factors on most profitable size of tobacco farm. To deter- 
mine by case studies, the influences of the adoption of improved tech- 
nology, production methods and practices, and capital improvement 
in machinery and other resources, on size-of-farm business; and to 
ascertain the economic feasibility of capital substitution for labor, 
input-output relationships, and most profitable plans of operation 
as measured by net incomes. 


C. HISTORY AND EVOLUTION OF THIS WORK 


Collection of data from farmers on labor and other inputs used in 
producing an acre of certain crops and a head of the various animals 
was initiated about 1910. These input data were usually obtained 
as a part of cost-of-production studies. During the 1920’s and early 
1930's, special studies were made of specific crops and classes of live- 
stock in which labor requirements and other input data were obtained. 
Beginning in 1938, crop-practice studies have been made, designed 
specific ally for measuring periodically (about every 4 or 5 years) 
changes in the proportions of crops seeded and hi: urvested by different 
methods (such as combining grain versus binding and threshing). 
Studies have been made of ‘changes in numbers of important farm 
machines and horses and mules, and in the use of unportant input 
items, such as fees for livestock, petroleum products, and fertilizers. 
From 1939 to date, over-all estimates have been made of the number 
of man-hours needed in total agricultural production and to produce 

various crops and classes of livestock. During World War II, an 
improved method was developed for computing animal units, by 
classes of livestock, and for evaluating probable livestock production 
from statistical data on livestock numbers and feed supplies as they 
became available. Following World War II, these types of data were 
used for analyzing the striking increase in agricultural production 
that has taken place since 1940, the progress of farm mechanization 
during the last 30 years, and mechanization’s contribution to the in- 
crease in wartime production of feed, food, and fiber, 
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D. FUNDS—-ANNUAL EXPENDITURES 


Work on measurement of labor requirements, farm practices, and 
farm machinery before 1910 was negligible. During the next 10 
years, surveys were made and detailed route work was carried on 
involving certain aspects of this project; funds for these probably 
varied from $15,000 to $20,000 a year. From 1920 to 1935, annual 
expenditures for work that would fit into this project as organized 
today probably -amounted to $30,000 to $40,000, In fiscal 1950, 
approximately $120,000 was allotted to it. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Appraisal of changes in labor productivity and efficiency.—This 
line of work has formed the basis for recent appraisal of progress 
over the last third of a century in the efficiency of our farm working 
force. This appraisal provides a basis for ascertaining the needs 
for labor under stipulated conditions—a very important part of our 
plans for growth and for national defense. Each hour of farm work 
produced twice as much farm output for human use in 1948 as it 
did in 1910-14. The analysis appraises the reasons for this huge 
increase in productivity and shows how it compares with increased 
productivity of industrial workers. 

Measuring the labor required in agriculture—This labor is meas- 
ured by number of workers and number of man-hours. About 19.4 
billion man-hours were required on farms in the United States in 
1949. This was a record low, although agricultural production was 
very high. Average yearly requirements during 1910-14 were nearly 
23,000,000,000 man-hours, although average farm output was 40 per- 
cent less than in 1949. Data on labor requirements for the different 
crops and livestock were used in the wartime labor and draft pro- 
grams as bases for deferment of agricultural workers and for ob- 
taining agricultural workers for critical areas and seasons. 

Measuring progress in farm mechanization.—During the last 30 
years, about one-third of the increase in food supplies for feeding our 
increasing population has come from the 65,000,000 acres of cropland 
released by the decline in horses and mules as farm mechanization 
has progressed. A modern tractor and its associated equipment now 
save 850 to 900 hours of man labor per year compared with the time 
required with animal power and equipment of a generation ago. In 
terms of 1935-39 dollars, the volume of farm power and machinery 
was at least two-thirds greater on January 1, 1950, than the average 
for the prewar years 1935-39. Farmers are now so dependent on me- 
sauna power in our farming that farm consumption of petroleum 
fuels in 1948 reached about 8.2 billion gallons. Such research in- 
formation is especially useful during national emergencies in de- 
termining the needs of agriculture for machinery, fuel, and equip- 
ment to provide needed food production. 

Measuring animal units, feed, and livestock production and profit- 
able relationships——Some of the valuable facts developed are: Hay 
and pasture account for half of our total feed supply. In terms of 
the newly developed animal unit measurement, food-producing live- 
stock increased from about 70,000,000 units in 1919 to about 83,000,000 
units in the last year or two. When plenty of good roughage is 
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available and grain is about the same price as milk, it pays to feed 
only 1 pound of grain to 4 or 5 pounds of milk; but when grain is 
half the price of milk, it pays to feed 1 pound of grain to 2 to 21%4 
pounds of milk. If the supply of hay is limited, then still heavier 
grain feeding is profitable. Similar analysis of feeding rates under 
various price conditions has been made for hogs. 

Measuring changes in methods of land. preparation and crop har- 
vest.—These studies have supplied bases for progress by farmers and 
manufacturers in development and adopticn of new farm machines 
and practices. In World War II, the results provided definite guid- 
ance in the allocation of scarce materials for the manufacture ae 
chinery and for allocation of these machines to farms of different 
types and sizes. For example, these studies show that 82 percent of 
all land-breaking in 1946 was done with tractor machines compared 
with 55 percent in 1939; that 90 percent of the wheat crop is now 
nacrested with combines compared with 49 percent in 1938; that 47 
percent of all the hay harvested in 1948 was baled compared with 27 
percent of the crop of 1944 and 15 percent of the crop of 1939; that 
41 percent of the 1946 corn acreage for grain was machine-picked 
from the standing stalk compared with 27 percent in 1943 and 12 
percent in 1938. Hay harvest remains one of the difficult farm jobs 
because of the heavy work, the difficulty of curing the hay in rainy 
weather, and the expense of using some of the more modern methods 
on farms with small hay acreages. A recent study of this important 
problem analyzes the cost and investment features of harvesting hay 
by 15 methods used in 17 selected areas in 13 States and shows what 
is and is not profitable under certain specified conditions. Each 
general method has some definite place in haymaking, depending on 
climate, kind and quantity of hay, use to be made of the hay, labor 
and capital available, and so on. 


F. SOME ADDITIONAL WORK NEEDED 


Keeping current on changes in labor-requirement rates.—Labor- 
requirement rates are used for several types of analyses dealing with 
mechanization, labor productivity, and needed labor force. Thus 
far, estimates of labor requirements per acre and per head have been 
based largely on secondary data which, with the rapid changes tak- 
ing place in farming practices, are no longer adequate. Annual field 
studies of labor requirements for the important crops and livestock 
in all areas are needed. 

Keeping abreast of progress of farm mechanization—A new ap- 
praisal is needed of recent progress of farm mechanization and its 
future potentialities. Such a project should be related to the 1950 
census material, which would extend the period of study covered in 
M. P. 630, Progress of Farm Mechanization, to 1950. The previous 
study ended with 1945. 

Measuring the contribution of pastures to the feed supply.—With 
new emphasis on more and better pastures, old standards of feed 
per acre of pasture are obsolete. ey need to be revised through 
local studies of farmers’ experience with improved pastures. The 
results of such studies are needed in appraising the Nation’s livestock 
possibilities and as aids to farmers who want to improve their 
pastures. 
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Farm Costs AND Returns 
(BAE—A-—1-23—F ederal-State—Regular Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To measure changes over a period of years in organization, invest- 
ment, income, costs, “and efficiency on farms by location, type, and size. 
Only summary data are published, but basic data include quantities 
of production and sales and prices received, and quantities and costs 
of items used in production, Currently emphasis is given to obtaining 
physical quantities of items used and cost rates for producing major 
farm commodities. In addition, methods are being developed which 
will permit making estimates of expected incomes -and costs by type 
of farms in line with antic ipated changes in costs, market outlook, and 
other factors. 


B. CURRENTLY ACTIVE LINE PROJECTS 


A-1-23-1—F arm costs and returns on commercial family-operated 
farms by type and size in the major agricultural areas of the United 
States. Current estimates are prepared for types of farms for which 
the historical bases are complete. Currently this project develops 
annual estimates for 17 types of farms, including dairy, cotton, tobacco, 
wheat, range livestock, and Corn Belt farms. 

A-1-23-2—Costs of producing major farm products. To collect 
data on practices, and labor, power, and material requirements, and 
cost rates, for producing farm commodities; and to maintain this 
information on a current basis as practices and requirements change. 
For the past 3 years all information obtained on costs of producing 
crops has been used immediately by the Federal Crop Insurance Cor- 
poration in setting maximum indemnities payable to farmers under 
the Federal crop-insurance program. 

A-1-23-3—Farm costs and returns on sheep and cattle ranches, 
Northern Plains. (Discussed in Chapter 1: Livestock.) 

A-1-23-4—Farm costs and returns on sheep and cattle ranches, 
Great Basin and Intermountain Region. (Discussed in Chapter 1: 
Livestock. ) 

A-1-23-5—Farm costs and returns on commercial family-operated 
wheat-pea and wheat-fallow farms. (Discussed in Chapter 5: 
Grains. ) 

A-1-23-6—Farm costs and returns on commercial family-operated 
dairy farms in Minnesota and Wisconsin. (Discussed in Chapter 2: 
Dairy.) 

A-1-23-8—Farm costs and returns on commercial family-operated 
tobacco-cotton farms in the Coastal Plains. (Discussed in Chapter 
17: Tobacco.) 

A-1-23-9—F arm costs and returns on commercial family-operated 
dairy farms in central Northeast specialized dairy area. (Discussed 
in Chapter 2: Dairy.) 

A-1-23-10—F arm costs and returns on small-scale and commercial 
family-operated cotton farms, Lower Piedmont. (Discussed in 
Chapter 10: Cotton.) 
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The above projects are designed to analyze changes in organization, 
income, and costs, on important types and sizes of farms in the respec- 
tive areas. Data being developed will show the direction and degree 
of changes in characteristics of these farms from 1930 to date. 


C.. HISTORY AND EVOLUTION OF THIS WORK 


Farm income studies have been made since the Office of Farm Man- 
agement was established in the Bureau of Plant Industry about 1902. 
With the establishment of the Bureau of Agricultural Economics in 
1922, a series of data showing cost of production of a few major crops 
was begun; also a series on farm returns. The farm returns series was 
discontinued in 1942 when the present series had been developed. The 
cost series was continued until 1946. In 1938 the current studies of 
costs and returns by location, type, and size of farms was initiated. 
Since 1947 renewed emphasis has been given to obtaining information 
on costs. This resulted partly from increasing interest in costs in 
relation to actual and anticipated lower prices for farm products and 
partly from need for this type of information to be used as a basis for 
setting maximum indemnities under the Federal Crop Insurance 
Program. 


D. FUNDS-—-ANNUAL EXPENDITURES 


Cost studies assumed importance immediately following World War 
I, but during the 1920’s and 1930’s only limited funds were expended. 
The present costs-and-returns series was begun on a limited scale in 
1938, and the work has been increased gradually in response to 
requests for this kind of information. In fiscal 1950 about $137,000 
was allotted for the work, excluding a working-fund transfer of 
$37,000 from FCIC for cost data. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Series of costs-and-returns data established—The series of costs- 
and-returns data has been developed and published for 17 types and 
sizes of farms. A 20-year history of each of these types of farms 
shows for each year such details as the acreage of various crops, num- 
bers of each class of livestock, crop and livestock production by crops 
and kind of livestock, quantities of products sold, and quantities of 
items used in production, prices received and paid, income and costs, 
and returns to capital and labor. In addition, indexes have been 
developed which show changes in production, changes in production 
per man-hour, changes in production per dollar expended, and other 
measures of efficiency. In these series uniform procedures were used, 
so that valid comparisons can be made between types of farms and 
from year to year on any given farm. For example, returns to 
labor in 1949 ranged from 44 cents per hour on family operated cotton 
farms in the Delta of Mississippi to $2.22 per hour on family operated 
wheat-grain sorghum farms of the Southern Plains. Returns to labor 
on wheat-grain sorghum farms ranged from a loss of 17 cents per 
hour in 1932 to a return of $4.15 per hour in 1947. These data furnish 
guides to farmers and provide them with measures they can use when 
studying their own operations. The data have been used by State 
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extension services, by grain co-ops, by credit agencies, and by private 
research agencies. 

Earlier farm-management studies provided similar information but 
usually lacked the degree of uniformity attained in the later series 
and lacked continuity for any extended period. They did, however, 
provide detailed information on the organization of the more profit- 
able farms and the practices employed by the more successful operators 
as a guide to other farmers. These earlier studies revealed the need 
for more current economic information about farming and, in many 
cases, provided the examples followed by several State agricultural 
experiment stations in developing farm-management research 
programs. 








F. SOME ADDITIONAL RESEARCH NEEDED 









Construction of new series for other types of farms.—New series 
need to be constructed and kept current for other major types of farms. 
Such series, if kept current, would provide information on costs, net 
incomes, and other factors for wheat farms, cotton farms, corn-hog 
farms, dairy farms, and others. It would also provide a basis for 
analyzing the possible effects of changes in prices, public programs, 
and other developments and events on operators of important types 
of farms. 

























Farm CLASSIFICATION AND ANALYSIS 


(BAE—A~-1-24—Federal—Regular Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To (1) develop an acceptable basis for classification of the signifi- 
cant economic groups of farms for more effective sampling, estimating, 
and presentation of agricultural research and statistics, and (2) 
analyze the economic problems of farmers in each of these groups. In 
the current analysis of special problems emphasis is given to condi- 
tions on small-scale and large-scale farms and the opportunities on 
part-time and residential units in agriculture. 


B. CURRENTLY ACTIVE LINE PROJECTS 


A-1-24-1—Development of suitable classifications of farms by eco- 
nomic class and type of farms. To develop a standard method of 
classifying farms into significant groups from the standpoint of pro- 
duction conditions and interests in farming which will facilitate farm 
management research in the analysis of major problems in increasing 
farm returns and efficiency. 

A-1-24-2—Analysis of sizes of farms in the United States. To 
develop a basic analytical description of the numbers and sizes of 
farming units, their characteristics, regional distribution and relation 
to production conditions, and to analyze the special economic problems 
confronting large-scale, commercial family, and small-scale farms, 
and the characteristics and importance of part-time and residential 
units. 

A-1-24-3—Analysis of economic problems on low-production 
farms. To analyze conditions on farms in the United States that 
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roduce a low volume of farm products from the’standpoint of: (1) 
Pauspete of the units, (2) farm and nonfarm source of income, and 
(3) nature and magnitude of problems and the economic adjustment 
faced by operators of the small-scale farms. 


C. HISTORY AND EVOLUTION OF THIS WORK 


Our nearly 6,000,000 farms span an extremely wide range of eco- 
nomic conditions, interests in farming, kinds of production, and asso- 
ciated economic and social problems. The history of economic re- 
search in agriculture, in common with that of other sciences, has been 
marked by the development of classifications as an aid in describing 
and analyzing complex situations. Shifts in the emphasis of agricul- 
tural policy and in economic conditions, together with technological 
and other developments, have increased the demands for, and the com- 
plexity of, agricultural research, over the last quarter-century. The 
importance of differences in “kinds of production” led to the “type-of- 
farm” classification two decades ago along with the development of 
“commodity” price and production programs. The influence of phys- 
iographic, climatic, and other “location” factors proved so significant 
in economic analysis that type-of-farming areas have become estab- 
lished as the basic geographic units for much research work. Detailed 
farm management studies characteristically have dealt with “size- 
groups” of farms within types and areas. For several reasons general- 
izations from these local-area studies have been difficult. In the 
absence of guiding concepts, the groupings have varied greatly. The 
concentration upon the commercial farms in research and in connec- 
tion with farm programs generally has led, for example, to. insufficient 
analysis of adjustment needs of small farms. Often these farms re- 
main relatively unaffected by and seriously detract from the success 
of the programs for farm improvement. The analysis of adjustments 
on small farms has often been further confused because some of these 
units represent primarily a place to live and the operators are engaged 
primarily in nonfarm activities, or are living in retirement. To meet 
the needs for a general framework for use in research relating to farm 
production and farm adjustment, an economic classification of farms 
was developed and used in presenting data from the 1945 sample cen- 
sus of agriculture. This classification has been improved and will be 
more widely used in the 1950 census of agriculture. Recently, a 
work project dealing with farm classification and analysis was begun. 
Attention thus far hie ventered on (1) specific improvements in the 
classification of farms for use in the 1950 census, (2) analysis of the 
variations in farm size by regions on the basis of the economic classi- 
fication, and (3) a study of special problems of small-scale farms in- 
cluding basic information on numbers and characteristics of small- 
scale farms and other low-production units including part-time and 
residential units. 


D. FUNDS—ANNUAL EXPENDITURES 
Only a small annual expenditure has been made, with some increase 


during the last 3 years. Expenditures in fiscal 1950 were $22,700. 
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E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Development in the economic classification of farms and classifica- 
tions by type of farm and economic areas are resulting in marked 
improvements in the collection of over-all information relating to agri- 
cultural production. The classifications used in the 1950 census of 
agriculture will show information separately for commercial-farming 
units and other units and for major types and size-groups of farms 
by economic areas that are meaningful from the standpoint of analyz- 
ing economic problems of production. This was a joint effort by this 
Bureau and the Bureau of the Census. 

The recent analysis of sizes of farms in the United States provides 
much new information on the economic structure of American agri- 
culture, the increasing importance of part-time and residential units, 
and the special problems confronting small farming units, in- 
cluding the complex nature of the adjustments needed for income 
improvement in areas where the small units are concentrated. These 
problems are intensified by the dynamic changes in production meth- 
ods and changing demands for farm products. 


F. SOME ADDITIONAL WORK NEEDED 


An analysis of the opportunities in specifie areas for operators of 
small farms to increase significantly their present levels of incomes 
is urgently needed to provide a factual basis for suitable programs to 
help small-farm operators in making desirable adjustments and in- 
creasing their incomes. Of special interest are: (1) Possibilities for 
changes in crop and livestock systems and in farming techniques that 
will increase income, (2) extent to which complex changes requiring 
considerable capital appear to be needed in view of modern techno- 
logical developments, and how credit practices can be adapted to 
supply it, (8) extent to which more land is needed in bringing about 
desirable adjustments for improvement of income, and (4) oppor- 
tunities for nonfarm employment. 

Development of more specific information relating to part-time 
farms and rural residences in the rural areas is needed, if we are to 
understand why these developments have occurred in specific areas; 
whether present trends are desirable; whether unused land resources 
exist that might be used by farming units; what kinds of nonfarm 
jobs are available; the conditions of employment; and the special 
problems of retired farmers. 

Development of new information on production conditions in agri- 
culture by economic areas, type of farm, and economic class of farm, 
is possible from an analysis of data collected in the 1950 census of 
agriculture. In cooperation with the Bureau of the Census, this infor- 
mation should be made generally available in such a form that it can 
be used in analyzing important economic problems of farm produc- 
tion. 

Development of estimates of net output per farming unit by types 
of farm, production areas, and sizes of farm, from 1950 census data, 
would give better information for adjustment programs in agricul- 
ture. It is generally known that the rapid changes in technolo 
and market demands have caused great changes in production efh- 
ciency among different types and sizes of farms and production areas. 
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It is in the best interest of the national economy that these inequities 
be kept toa minimum. We need to know where these differences are 
as a first step in a solution of such problems. Analysis of changes in 
net output and incomes of farming units from 1940 to 1950, for the 
United States and major regions, would provide a better understand- 
ing of the effects of changes i in production methods‘and farm prices 
on farm incomes and the efficiency of production of farm families 
that get their major income from farming. Significant changes in 
incomes and efficiency of production on the str ictly farming units are 
covered up, toa considerable extent, by the diverse trends in numbers 
of part-time farms and of farming units. 


Economics or Farm MrecuANizATION AND Oruer IMPROVED 
TECHNIQUES 


(BAE—RM: b-62—Federal-State—RMA Funds) 


(Work in this project is discussed in more detail in Commodity Chapters 2, 6, 10, 
and 16) 


A. PURPOSE AND NATURE OF CURRENT WORK 


To (1) determine the effects of farm mechanization and associated 
techniques on total and per unit labor requirements, on output per 
worker, and on costs for various enterprises, and the effects on opera- 
tion and income of farms of various types and sizes; (2) appraise the 
current and potential ver erciad of mechanization in crop and live- 
stock production, and (3) evaluate the implications in terms of total 
volume of production at of economic welfare of farm people. 


B. CURRENTLY ACTIVE LINE PROJECTS 


RM: b-62—1—Economics of sugar beet mechanization. (See Chap- 
ter 16: Sugar.) 

RM: b-62-2—Opportunities for reduction of costs in dairy farm- 
ing in the Lake States. (See Chapter 2: Dairy.) 

RM: b-62 ~3—Opportunities for reduction of costs in dairy farm- 
ing in New England. (See Chapter 2: Dairy.) 

RM: b-62-4—Economics of rice mechanization i in Arkansas. (See 
Chapter 6: Rice.) 

RM: b-62-5 to 62-9—Economics of cotton mechanization in Missis- 
sippi, in Texas, in North Carolina, in South Carolina, in California. 
(See Chapter 10: Cotton and other plant fibers. ) 

RM: b-62-10—Economics of rice mechanization in Louisiana. 
(See Chapter 6: Rice.) 


C. HISTORY AND EVOLUTION OF THIS WORK 
(See individual commodity chapters.) 
D. FUNDS—ANNUAL EXPENDITURES 


Total allotments of funds for this work project were $50,000 in fiscal 
1948 ; $94,000 in fiseal 1949: and $105,000 3 in fiscal 1950. 
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E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 
individual commodity chapters.) 


F. SOME ADDITIONAL WORK NEEDED 


individual commodity chapters.) 


Economics or Sou, CONSERVATION 
(BAE—RM: b-523—Federal-State—RMA Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To (1) determine the income potentialities of soil-conserving sys- 
tems of farming compared with present systems; (2) appraise the 
problems and obstacles involved in establishing and maintaining con- 
servation systems in various types of farming areas, and the means 
of obtaining their adoption, and (8) evaluate the public and private 
benefits and costs from wide adoption by farmers in problem areas. 
Currently, differing phases of the work are being carried out in se- 
lected suitable areas looking toward later generalizations. 


B. CURRENTLY ACTIVE LINE PROJECTS 


RM: b-523-1—Obstacles to soil conservation in western Iowa. To 
make an analysis of the obstacles to the adoption of recommended 
conservation practices compared with alternative plans in western 
lowa, particularly those obstacles created by tenure pattern, interest 
in farming, size of farm business, mechanization, field and road lay- 
out, customs, price expectations, and living costs. 

RM : b-523-2—Economics of conservation farming in Pacific North- 
west wheat areas. To (1) appraise the income possibilities of alter- 
native conservation systems of farming compared with present sys- 
tems, the problems that would be involved in getting adoption of the 
recommended systems and the public and private benefits and costs 
of different systems of farming, and (2) develop suggested tenure 
arrangements and programs of incentives for establishing and main- 

taining balanced conservation systems of farming. 

RM: b-523-3—Economic aspects of soil conservation in the Mid- 
west. To (1) learn to what extent, under various economic condi- 
tions, it is economically feasible for Midwest farmers to follow cer- 
tain soil-conservation practices; (2) ascertain the indirect effects 
of soil conservation; (3) suggest in what ways and to what extent 
public action is necessary for encouraging soil conservation; and (4) 
develop research methods appropriate to each of the objectives out- 
lined. This is a north central regional project. 


C. HISTORY AND EVOLUTION OF THIS WORK 


Investigations of the profitableness of farm practices that retard 
erosion and maintain or increase the productivity of the soil were 
started in the early 1900’s. The emphasis usually was upon main- 
taining crop yields. Later, emphasis shifted to appraisal of the ad- 
ditional costs and benefits to farmers who adopted soil-conservation 
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plans developed by the Soil Conservation Service. Considerable at- 
tention was given to the development of useful methods of research 
for measuring the effects on the net income of farmers who used con- 
servation practices. Current economic studies concern both private 
and public benefits and costs of conservation practices, and appraisals 
of the problems and obstacles involved in establishing and maintain- 
ing conservation systems of farming. In 1947 the North Central 
Farm Management Research Committee gave the economic aspects 
of soil conservation in the Midwest first priority for a regional project. 


D. FUNDS—-ANNUAL EXPENDITURES 


Before World War II, a limited amount of economic research on 
soil conservation was conducted as a secondary phase of general re- 
search in farm management. Studies devoted primarily to the eco- 
nomics of soil conservation were initiated with RMA funds in fiscal 
1950. Expenditures on this work were $22,800. 

E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Development and improvement of methods of research in the eco- 
nomics of soil conservation—The currently-used farm-budgeting 
techniques aid in separating conservation practices from other influ- 
ences on the farm income, and, at the same time, relate them to the 
operation of the farm as a unit. 

Development of better understanding of the nature of costs and 
benefits of conservation practices and of the importance of giving con- 
sideration to both short-term and longer-term benefits in making an 
economic appraisal. 

Development of profitable soil-conserving systems of farming for 
typical farms.—Budgets for soil-conserving systems of farming for 
typical farms in a few selected areas indicate that the systems can 
be made to pay out eventually for individual farmers in most areas, 
but in many situations public investments are necessary to over- 
come the obstacles to their adoption. Some farms are too small to 
establish conservation farming and provide a living for the farm 
family. 

Recognition of certain institutional arrangements as important 
obstacles to the adoption of conservation practices by farmers. Ex- 
amples are tenure and credit arrangements. 


F. SOME ADDITIONAL WORK NEEDED 


Budget studies of soil-conserving systems of farming in many more 
areas.—This problem is especially important in areas where conserva- 
tion of the soil involves major shifts in cropping and livestock sys- 
tems. Only a meager beginning has been made in appraising the 
effects of soil-conserving systems of farming on the returns to the 
farm as a unit. 

Study of the conditions which affect the adoption of soil-conserva- 
tion practices, such as: Size of farm, type of farming, availability of 
mechanical equipment, credit, tenure, age of operator, personal char- 
acteristics of operator, price level, and the like. 
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Study of the equitable sharing of costs of conservation programs 
between direct beneficiaries and the public, including consideration 
of the extent of public interest and the most effective arrangements 
for attaining desirable conservation goals. 

Appraisals of the over-all market impacts and interregional adjust- 
ments in prospect as farmers in different areas shift toward better 
conservation systems of farming with more forage production and 
more or different types of roughage-consuming livestock. 


INTERREGIONAL COMPETITION IN AGRICULTURE 
(BAE—SRF 2-115—Special Research Fund) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To appraise the competitive position of specific farm products with 
respect to their regional and area distribution through an analysis 
of past trends, current relationships, and prospective changes. Cur- 
rent work is particularly concerned with developing the future adjust- 
ments that would be most profitable for farmers in each area, in view 
of changes likely to take place in competing areas. 


3. CURRENTLY ACTIVE LINE PROJECTS 


SRF 2-115—Interregional shifts in poultry production. (Dis- 
cussed in Chapter 3, Poultry and Eggs.) 
Interregional competition in dairying. (Discussed in Chapter 2, 
Dairy). 
C. HISTORY AND EVOLUTION OF THIS WORK 


The present work project was undertaken in 1936 when Bankhead- 
Jones special research funds became available. Interest in this field 
arose in connection with crop-control programs and the need for 
guiding the distribution of production so as to conform to the most 
efficient use of resources in each region. During World War ITI the 
application of the results of this and related regional studies was in 
terms of encouraging expansion in the regions and areas that could 
increase output most efficiently with available resources. 

The related work in input-output relationships for livestock was 
first undertaken as a separate study about the same time in 1936, with a 
joint project on dairying, in cooperation with the Bureau of Dairy 
Industry and several State experiment stations. Similar work with 
hogs, beef cattle, chickens, and eggs was developed later, use being 
made of existing experimental data. 


D. FUNDS—ANNUAL EXPENDITURES 
Annual expenditure in fiscal 1950 was $33,000. Allotments of funds 
for this type of work have been gradually reduced from earlier 


amounts which ranged up to $50,000. 


Ek. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Appraisal of postwar competitive position of leading oil crops in the 
United States —This analysis was in terms of both national and inter- 
national considerations. It has been found especially useful in sug- 
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gesting long-time desirable adjustments for a very complex situation 
in which various oil crops are substituted, one for another, for some 
uses, and where oil in some cases is a byproduct only. 

Development during World War IT of measures of average output 
of each important food nutrient per unit of specified resources.— 
Average outputs of each important food nutrient—such as protein, fat, 
and minerals—were determined per acre of land, per day of farm labor, 


per unit of feed, and per unit of combined farm and nonfarm resources 


for selected lists of livestock and crop products. For example, a 
given quantity of feed used for whole milk will furnish more than 
twice as much protein and many times the calcium than the same feed 
would produce if used for hogs. On the other hand, hogs will provide 
50 percent more energy and more niacin and thiamin. From these 
results analyses were made of the national production-consumption 
adjustments needed in war and peace. These measures proved highly 
useful in connection with wartime-food programs. They also are 
helpful in planning long-time improvements in pez ucetime diets and 
for determining the most efficient use of food resources. 

Developme nt of feed-output relationships for milk, hogs, cattle, 
eggs, and chicken-meat production—Experiments conducted under 
this project in feeding milk cows at different levels have proved a 
definite relationship of diminishing returns. As cows are given more 
feed, each additional pound of feed. produces a smaller and smaller ad- 
ditional output of milk. Further analysis has developed ways for 
estimating the most profitable rates of feeding concentrates to milk 
cows under differing price conditions. The responses to additional 
feeding were found to vary from 1.7 pounds of milk produced per 
pound ‘of additional digestible nutrients fed at low levels of feeding, 
to 0.6 pound of milk at ‘high levels. The most profitable rate of feed- 
ing is not fixed; it ranges all the w ay from no grain to more than 5,000 
pounds of concentrates annually for high- -capacity cows under favor- 
able price conditions. Analysis of similar research results for hogs, 
beef cattle, and chickens has provided definite information on the feed- 
output relationships and has provided a P ‘actical basis for estimating 
more profitable feeding rates under differing cost-price conditions. 
The findings for hogs indicate that more feed is s consumed per pound of 
gain as weight increases. Gains from 225 to 250 pounds in weight 
took 8 percent more feed units than gains up to 225 pounds. For the 
intervals 250 to 275 pounds and 275 ‘to 300 pounds, it took 13 and 18 
percent more feed per pound of gain. 

In the case of egg production, the relationships thus far found do 
not show any diminishing returns. That is, each additional unit of 

feed gives an equally large additional output up to the hen’s capacity. 
It apparently pays to feed laying hens to capacity so long as it pays to 
keep them at all. This is not true ordinarily of meat animals and dairy 
cows. 

The results of the milk, hog, and beef cattle studies have been used 
in extension programs in several States to help farmers learn the most 
profitable rates of feeding under different cost- -price relationships. 
Data from the hog study have been used in estimating the most profit- 
able marketing weights under different prevailing prices and feed 
costs and in determining the seasonal price relationships for price- 
support programs. These results were especially valuable in develop- 
ing livestock programs in World War II. 
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F. SOME ADDITIONAL RESEARCH NEEDED 


Current and continuing studies of principal farm commodities for 
selected competing areas—Because technology and other economic 
factors are continually changing it is desirable to develop adequate 
means of keeping interregional competition studies up to date and for 
making new estimates of probable future output at periodic intervals. 

Development of measures of marginal (as well as average) output 
of each food nutrient per unit of specified resources.—The data devel- 
oped and published in the study Efficient Use of Food Resources, Tech- 
nical Bulletin 963, were average outputs. They have proved highly 
useful even in that form; but, with additional analysis that would coer 
the additional production of various nutrients obtained from addi- 
tional units of production resources used and on a regional basis, they 
would be even more valuable in indicating how resources can be used 
still more efficiently. 


Economic EvaLvuATION or Som, AND WATER-CONSERVATION PRACTICES 
AND ConsERVATION LAND Uses on InpivipuaL Farms 


(SCS—R-1-8—Federal-State—Regular Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


The object of these studies is to determine the effects of conservation 
practices and methods of land use on the organization, operation, and 
income of individual farms as a basis of developing farm plans in soil- 
conservation districts. The work is carried out by means of field 
surveys and the use of annual records kept by farmers. Special 
studies of particular practices are carried on from time to time. 


B. CURRENTLY ACTIVE LINE PROJECTS 


R-1-8-1—Economic effects of soil- and water-conservation prac- 
tices and conservation land use on individual farms. This project will 
determine the economic influence of different conservation practices 
and types of land use on the conservation of soil and water on the 
individual farms. Studies are made of the cost of applying conserva- 
tion practices and land-use programs and the effect of conservation 
operations on farm income and expenses. 


C. HISTORY AND EVOLUTION OF THIS WORK 


This project, started in 1936, was first concerned with an evaluation 
of the success of the conservation work installed on the early demon- 
stration projects. Later studies have been devoted particularly to 
obtaining information of value in planning individual farms in soil- 
conservation districts. 


D. FUNDS—ANNUAL EXPENDITURES 
Annual expenditures during the last 5 years have ranged from 


$37,228 in 1947 to a minimum of $19,500 in 1948. The 1950 budget 
amounted to $29,254. 
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E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Studies made under a wide variety of conditions have shown that 
properly developed farm conserv ation plans produced a material gain 
in farm incomes. The application of soil-conservation pr actices in- 
creased the net farm income in 1 to 4 years, depending on the extent 
of conservation needs. Recent studies in Illinois showed gains in net 
farm incomes ranging from $2 to $10.63 an acre more than the returns 
from farms not using such practices. 

The power consumption required in certain conservation practices, 
such as contour plowing, is less than in the up-and-down-hill system 
of farming. The costs and benefits of various types of terrace con- 
struction have also been analyzed. 

The benefits from erosion control with specific important crops have 
been evaluated in terms of improved yields, in comparison with crop 
reductions on land where soil loss is continuous. 

The costs and returns from various types of pasture-improvement 
programs have been determined in a number of important dairying 
regions. 


F. SOME ADDITIONAL WORK NEEDED 


There is need of additional studies on the best methods of estab- 
lishment, improvement, and utilization of permanent pastures and 
meadows on farms in many soil-conservation districts. 

Further studies are needed of the economics of certain specialized 
conservation practices on many problem areas, such as the slowly per- 
meable soils of northeastern Hlinois, the clay-pan soils of Missouri, 
and similar soil types in adjoining States. 


CROSS REFERENCES 


For additional information especially pertinent to subjects reported on in 

this chapter, see also: 

BAE—RM: a-60, Chapter 8, economic utilization of farm-grown feeds in live- 
stock production. 

BAE—RM: b~-139, Chapter 2, seasonal milk problems, ete. 

BAE—RM: b-237, Chapter 15, farming alternatives in major competing potato 
areas. 

BAE, BPISAB, BHNHE—RM.: b-138, Chapter 30, factors in electric-power con- 
sumption on farms. 

BDI—a-4+-8, Chapter 2, relation of feed cost to milk production. 

FS—f-2-1, Chapter 21, forest and range resource analysis. 

i S—f-2-2, Chapter 21, forest and range finance. 
Special attention is also called to project statements in chapter 26, economics of 

marketing ; chapter 27, prices and income; chapter 28, farm population and rural 


life; chapter 52, crop and livestock estimates; and chapter 33, market 


oo, news 
service. 
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ECONOMICS OF THE HOME 
Chapter 25—Part Il 


ForEWworD 


This chapter on the economics of the home is concerned with ap- 
praisals of the levels of living of rural families—how they spend their 
income and the clothing and household textiles they buy. It is ex- 
pected that these appraisals will help homemakers in their budgeting 
and buying problems, give producers statistics on present and poten- 
tial utilization of these items, and provide background information 
for educators and administrators who develop programs and policies 
affecting the welfare of rural families. Similar information on food 


consumption of rural and urban families, household equipment, and 
on farm housing facilities can be found in chapters 29 and 30. 

At the end of this c hapter cross references are made to project state- 
ments in other chapters which include some work concerning home 
economics. 
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ECONOMICS OF THE HOME 


Consumption Levers AND Bupeerinc AND Buyine Propiems 
or Rurau Famiuies 


(BHNHE—b-2-1—Federal-State—Regular Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To appraise current levels of living of rural families in order to 
provide background information for the formulation of educational, 
administrative, and legislative policies affecting the welfare of rural 
families. Current research deals specifically with basic statistical 
information on levels of living, quantities of consumer goods pur- 
chased, and expenditures and savings of rural families in the United 
States, in relation to income level, State, region, occupation, and family 
composition. Periodic collection and analysis of such data show 
changes that take place in levels of living, purchases, expenditures and 
savings, and the factors that account for such changes. 


B. CURRENTLY ACTIVE LINE PROJECTS 


b-2-1-2—-Rural family living and outlook reports. To prepare 
materials for and participate in the annual Outlook Conference con- 
ducted by the Bureau of Agricultural Economics and the Bureau of 
Human Nutrition and Home Economies for the Extension Service, 
and through quarterly reports to continue this outlook service through 
the year for home economists of the Extension Service and Farmers 
Home Administration and college teachers of home economics. 

b-2-1-6—Consumption and expenditures of farm families in 1945. 
To (1) provide statistical information on expenditures for living of 
farm families in two regions of the United States, North and South; 
and (2) determine patterns of farm family expenditures and varia- 
tions in consumption related to family size, income, tenure, and type 
of farming. 

b-2-1-10—Comparative costs of living of farm and urban families. 
To determine the best way of measuring differences in living costs 
between farm and urban families, to estimate the nature and size of 
such differences, and to determine factors accounting for these differ- 
ences. 

b-2-1-12—Rural family living in a shifting cotton economy. To 
(1) provide statistical information on purchases for family living and 
savings of rural farm and nonfarm families in two Mississippi coun- 
ties that formerly were important for cotton growing and recently 
were industralized; (2) appraise differences in levels of living between 
these groups of rural families as related to differences in the source of 
their incomes and place of residence: (3) evaluate one of the several 
methods proposed for obtaining family expenditure data more quickly 
and cheaply than those now in use, 
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b-2-1-13—Rural family living expenses in the United States in 1946. 
To compare data collected by a short-cut method in the BAE Enumera- 
tive Survey with data obtained in one State by BHNHE by a method 
requiring more detail, in order to test the statistical significance of 
differences resulting from the methods of collection. 

b-2-1-14—F arm family living in Illinois in 1946. To obtain basic 
statistical data on Illinois farm family expenditures for living on the 
kinds and quantities of consumer goods purchased, and on savings, in 
relation to income (gross and net farm income, ——- money and 
nonmoney income) ; and, by comparing these data with those obtained 
from farm household accounts submitted to the University of Illinois, 
to devise a means for extending the usefulness of these annual account 
data for the analysis of trends in farm family spending. 

b-2-1-15—Economics of housing in North Central Region in 1946. 
To obtain information on farm family practices and problems which 
can provide a basis for planning and guiding programs in farm hous- 
ing improvements in the North Central Region of the United States. 

b-2-1-16—Farm family living in four Kansas counties. To com- 
pare the kinds and quantities of goods purchased for family living 
and the levels of living achieved by farm families in four counties in 
Kansas at two periods (1935-36 and 1948-49) and to relate changes 
in the character of consumption to changes in income, prices, and the 
community situation. 

b-2-1-17—Farm family expenditures in Montana, 1949-50. To 
determine expenditures for clothing, food, furnishings, equipment, 
and household operation by farm operator families in Montana for 
1949-50. These data are to be used to describe changes that have 
taken place in farm family purchases for family living. In addition, 
they are to be used by the Bureau of Agricultural Economics and the 
Montana State Department of Agriculture to serve in computing an 
index of prices paid by Montana farmers. 


C. HISTORY AND EVOLUTION OF THIS WORK 


Research on rural family expenditures and levels of living was 
started in the Bureau of Home Economics when it was established 
in 1923. This followed cooperative work on a number of surveys 
made in the preceding decade by the Office of Home Economics and 
other divisions of the Department. A major project, undertaken in 
1932, was a summary and evaluation of materials and methods in 
research on family living in the United States and other countries. 

Throughout the depression years of the 1930’s public interest was 
focused on the low levels of living of families. The Consumer Pur- 
chases Study, begun in 1936 as a project of the Works Progress Admin- 
istration, was the first Nation-wide survey of family incomes, expendi- 
tures, and savings. It was made cooperatively by the Department of 
Agriculture, the Department of Labor, and the National Resources 
Planning Board. During World War II questions on the impact of 
various programs on rural families became important, and a survey 
of 1,800 rural families was made to provide basic data needed for 
answers. Recently research has centered on adjustments in their 
living that farm families are making as a result of changes in the 
postwar economy. 
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| 4 cons pe of the factors that make for differences in family spend- 


1 a ing and saving has ra in estimating the effects of changing eco- 
f 3 nomic conditions and has provided administrators and leaders in 


a public policy with the factual basis for evaluating proposed agricul- 
tural and educational programs. ‘Through the years increasing atten- 


: ; tion has been given to research that will improve sampling and collec- 
: tion methods and reduce costs of such work. 
D. FUNDS—ANNUAL EXPENDITURES 
5 Large-scale surveys of family consumption and expenditures for 
t living have been financed from special funds, in addition to the con- 
tinuing appropriations. The Consumer Purchases Study was con- 
. ducted, in large part, as a WPA project. The Spending and Saving 
h in Wartime project was financed chiefly by the emergency funds for 
- the President. From 1937 (when the project system was established) 
to 1944, regular funds used annually on continuing work in this gen- 
- eral area ranged from $30,000 to $60,000. Im 1945 expenditures were 
y close to $100,000, and from 1946 through 1950 about $200,000 annually. 
n 
S E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 
e 
Appraisal of materials and methods in research on family living. — 
0 In cooperation with the Social Science Research Council and the 
t. Institute of Pacific Relations, the Department undertook the prepara- 
r tion of a source book on family living research, evaluating techniques 
e and summarizing findings. This study of family living in the United 
he States and other countries, published in 1935, is still the basic source 
18 of historical data. The evaluation of methods set the technical pat- 
n tern for the large-scale work later undertaken by the Department of 
Agriculture and the Department of Labor. 

Nation-wide surveys of rural family spending—Surveys of rural 
family expenditures for the complete range of consumer goods and 
savings have twice been made on a Nation-wide scale. The Consumer 

iS Purchases Study (1935-86) provided data on income for nearly 50,000 
d rural families and data on expenditures and savings for more than 
ys 25,000 rural families. Findings, published in 23 volumes, have pro- 
id vided basic statistical information on income, expenditures, and sav- 
in ings that have been widely used by legislators, administrators, edu- 





cators, and specialists in marketing. 

At the outset of World War II a second such rural survey was 
undertaken. This survey was designed to provide information on 
then-current family expenditure patterns and levels of living, needed 
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n- to answer administrative questions on civilian requirements. The 
i- rural sample of 1,800 families was smaller than for the Consumer 
of Purchases Study, since emphasis was on reporting the current over-all 
es situation. 





of oe Both in 1935-36 and 1941-42, paralleled and coordinated work of 


ay 3 » the sh phe rae of Agriculture and Labor made possible comparisons 
or a of levels of living of the rural and urban population and estimates of 
ir family income, expenditures, and savings for the total population. 
he 4 In addition to their original purpose of giving administrators needed 


* information on family spending, saving, and levels of living, these 
data have provided materials for basic economic analysis. They have 
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also had wide use in statistical work, as, for example, supplying the 
family expenditure weights for the Index of Prices Paid by Farmers 
(BAE). A further end product of research on family expenditures 
and savings is material useful to families and to those who work with 
families in budgeting problems. Findings of these family expendi- 
ture surveys have been used in publications on family financial plan- 
ning prepared for the use of the Extension Service and for distribution 
to the public. 

Economic outlook for family living —The Annual Outlook Confer- 
ence provides a means of getting research results to rural families 
through home economists of the Extension Service. A chart book, 
containing from 30 to 40 charts, shows the situation and recent changes 
in rural living conditions, as well as trends in prices and other eco- 
nomic conditions that affect family living. During World War Il 
a monthly report, Wartime Family Living, and in recent years a 
quarterly report, Rural Family Living, have been issued to supply 
current economic information to those who work with families. Both 
the chart book and quarterly reports are distributed to home econo- 
mists of the Extension Service and the Farmers Home Administration 
and, on request, to college teachers, research workers, and admin- 
istrators. 


F. SOME ADDITIONAL WORK NEEDED 


Periodic surveys of rural family spending and saving —With chang- 
ing conditions—shifts in population, changes in income, prices, tech- 
nological and social factors—periodic surveys are required to deter- 
mine the effect of such changes on rural family living. In particular 
a Nation-wide survey is needed now. Almost 10 years have passed 
since the last such survey was made. Shifts in population and eco- 
nomic and social changes have altered the pattern of rural family 
spending and saving. In addition, during 1951 the Bureau of Labor 
Statistics will conduct a large Nation-wide survey of city families. 
Without reports from the rural population, the comparisons of urban 
and rural family spending patterns, as well as estimates for the total 
population, will be lacking. Similar comparisons and estimates were 
important products of the parallel work in 1935-36 and in 1941. If 
production of consumer goods must be restricted to allow for expanded 
needs of the Armed Forces, it is expected that information on recent 
civilian consumption will be needed, as during World War II. 

Family spending and saving surveys of limited areas or special 
problems.—In addition to periodic surveys on a national or regional 
basis, small-scale surveys of rural family spending, saving, and levels 
of living should be made. These serve to keep current the estimates 
derived from less frequent Nation-wide surveys. State surveys are 
wanted by cooperating State groups, to provide, for example, the 
weights for State Index of Prices Paid by Fines Small-scale sur- 
veys also can provide information on the problems of certain groups, 
such as elderly retired families or part-time farmers, or on special 
problems such as the kinds and amount of provision families make for 
security in old age and in times of illness and low income. 

Analysis of family account books.—Reports from State colleges of 
agriculture and experiment stations on family expenditures as shown 
by home accounts are used to provide current data for outlook reports. 
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The original farm and home account books (rather than the sum- 
maries) are a resource of information on factors that explain changes 
in family expenditures, particularly the division between farm and 
family expenditures and the timing of the purchase of durable goods. 
Assistance to States in supervising and analyzing accounts and proj- 
ects to obtain accounts from groups not now reached are needed. 


Present AND PorentraL Faminty UTImizATION oF CLOTHING AND 
Hovsenoip TExTILes 


(BHNHE—RM : a-341—Federal-State—RMA Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To indicate potential markets for clothing and household fabrics by 
finding quantities owned and purchased by families. Current work 
consists of a pilot study to show, for a few localities, how purchase 
data and inventories of clothing are needed for an understanding of 
the consumer market. The resulting facts about the end use of cotton, 
wool, and other fibers, and how ownership and purchases of textile 
products differ among lgw- and high-income families, young and old, 
urban and rural, are of concern not only to producers and administra- 
tors, but also to educators and those who help families with financial 
management and budget making, and to those who plan storage space 
in the home. 


B. CURRENTLY ACTIVE LINE PROJECTS 


RM: a-341-1—Survey of inventories and purchases of clothing by 
families. To collect data by field surveys on family inventories and 
annual purchases of all items of clothing, and to analyze the data for 
factors causing variations and trends. 


C. HISTORY AND EVOLUTION OF THIS WORK 


Before this project was started (1949) little research had been done 
on family clothing inventories and their relationship to clothing 
bought annually. Family expenditure surveys in 1935-36 and 1941 
had provided facts on purchases only. 

D. FUNDS—ANNUAL EXPENDITURES 


In 1949 and 1950, expenditures of RMA funds amounted to $25,000 
a year. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Data have been collected in three localities, and the first of a series 
of statistical reports has been issued. Others are in preparation. 


F, SOME ADDITIONAL WORK NEEDED 


Extension of the survey of clothing inventories and purchases is 
needed to meet requests that such information be gathered from other 
localities. In addition, corresponding information on household tex- 
tiles is needed. On a broad scale such data are useful whether con- 
sumer markets need expansion or curtailment. In a national emer- 

78552—51—vol. 3 —7 
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gency, for example, information on family clothing and household 
textile inventories would be wanted as it was during World War II, 
in order to estimate the extent to which production could be directed 
to noncivilian materials. 


CnueMICAL AND PuysicaL Prorertres or Fapsrics as RELATED ‘ro 
ConsUMER SELECTION, CarE, AND USE 


(BHNHE—b-3-6—F ederal-Regular Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK © 


To provide facts for the use of consumers in their selection, care, 
and use of fabrics and for the use of manufacturers in producing 
fabrics and garments that retain their original characteristics. Pres- 
ent work is concerned with evaluating products on the retail market 
as to their suitability for specific clothing and household uses and 
with developing information on their care in the home. ‘This involves 
studies of the relation of chemical and physical properties of fabrics 
to their composition and construction, of the effect of various methods 
of cleaning on these properties, and of the deteriorating effect on fabric 
quality of acid, alkah, light, heat, abrasion, mildew, and other 
influences. 


B. CURRENTLY ACTIVE LINE PROJECTS 


b-3-6-1—Physical properties of knitted clothing fabrics of dif- 
ferent fiber composition. To obtain qualitative information con- 
cerning the comparative merits, especially the elastic properties and 
resistance to shrinking and stretching, of clothing fabrics knit from 
mercerized and unmercerized cotton yarns and from yarns composed 
of wool, linen, and manufactured fibers, alone or in combination. 

b3-6-2—Home disinfection of fabrics. 'To compare the effective- 
ness of various concentrations of household and commercial laundry 
disinfectants used to destroy or prevent the growth of micro-organisms 
commonly found on soiled clothing. 

b-3—6-3— Deterioration by micro-organisms of clothing and house- 
hold textiles composed of wool and related fibers. To determine the 
nature of, and to develop methods of preventing, deterioration caused 
by micro-organisms in clothing and household textile furnishings 
containing wool and related fibers such as those made from the 
proteins of milk, soybeans, and peanuts. 

b-3-6-4—Quality of fabrics on retail markets. To (1) determine 
the characteristics of staple fabrics currently on the market in order 
to help homemakers select clothing and household textiles best suited 
to specific purposes ; (2) study trends in fabric quality; and (3) pro- 
vide facts needed for developing consumer specifications for fabrics. 

b—3-6-5—Efliciency of soaps and synthetic detergents in removing 
soil from fabrics other than cotton. To compare the efficiency of soaps 
and synthetic detergents in removing soil in the home laundering of 
clothing and household fabrics, when washing in water differing in 
hardness, at different temperatures, and for different lengths of time, 
in order to provide a factual basis for guiding selection and use of 
these products. 

b-38-6-6—Effect on clothing and household textiles of repeated 
home laundering. To determine the change in fabric properties 
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resulting from repeated laundering with different concentrations of 
Various soaps od synthetic detergents, with and without builders 
(chemicals that improve cleaning action and help soften the water), 
in water of different temperatures and degrees of hardness. 


C. HISTORY AND EVOLUTION OF THIS WORK 


In the 1920’s research was focused on selection and ways of caring 
for cotton and wool fabrics so as to get maximum value from them, 
thus increasing consumer satisfaction rand use of domestic cotton and 
wool fabrics. As manufactured fibers became inc reasingly important, 
research comparing the characteristics of cotton and wool fabrics with 
those of man-made fibers was undertaken to provide the homemaker 
with a basis for choosing suitable fabrics for her purposes. Later, 
attention was directed to studies of the properties of woven and knitted 

fabrics that make them suitable for specific consumer requirements. 
Studies of the causes of deterioration in cotton and wool fabrics 
during use and storage were also initiated about this time to obtain 
facts basic to the development of proper home methods of caring for 
and reconditioning the family’s clothing and household furnishings. 


D. FUNDS-——-ANNUAL EXPENDITURES 


Estimates of annual expenditures from 1925 through 1936 ranged 
from $12,000 to $33,000. Since then, the figures have varied from 
$40,000 to $95,000, except in 1947, when the amount was $115,000. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Increased utilization of cotton and wool for clothing purposes.—In 
research to increase possible uses of cotton and wool, two new types 
of play garments for preschool children—cotton sun suits and wool 
snow suits—were originated. Prior to this work such garments were 
entirely unknown in “children’s wardrobes and to the clothing trade. 
Today a number of manufacturers make such items, many of w hich use 
the fundamental principles of children’s functional clothing developed 
by the Department in connection with this research. 

Also, with the aim of increasing the use of cotton, Congress re- 
quested research to develop more satisfactory cotton hose for women. 
More than 250 designs suitable for women’s full-fashioned cotton 
hosiery with construction details were ready for release just as the 
silk shortage of World War IT became critical. Manufacturers put 
several of the designs into immediate production. Actual wear stud- 
ies on some of the “designs showed cotton hosiery made of long-staple 
fiber preeminently suited to needs of nurses, W aitresses, and beauty- 
shop operators. Later studies showed that by giving yarns of short- 
staple cotton certain chemical finishes, hosiery could be made that was 
superior in appearance, bursting strength, elastic properties, and 
abrasion resistance to hose knit from untreated short- staple yarns. 

Development of effective mildew-resistant treatments for cotton 

fabrics —Because of the enormous yearly loss of cotton household 
fabrics from mildew and the need for effective, inexpensive preven- 
tive treatments, more than 250 chemical treatments were evaluated for 
their effectiveness in preventing mildew after laundering, weathering 
out-of-doors, and storage. As a result several treatments were de- 
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veloped for use on shower curtains, awnings, porch-furniture fabric. 
and similar items likely to mildew. A public-service patent was 
granted for one treatment. Results of this research have also serve«! 
in developing treatments for preserving seed-bed cloth (with thi 
informal cooperation of the United States Forest Service), and fi 
treatment of fabrics to render them resistant to termites (Bureau o| 
Entomology and Plant Quarantine). 

Development of buying guides—Laboratory analyses of variou 
household and clothing fabrics and of ready-made garments current} 
available at retail have provided facts needed to develop buying 
guides for yard goods as well as finished articles. Cotton and woo! 
fabrics, sheets, blankets, bath towels, window curtains, women’s 
dresses, slips, and hosiery, and men’s and boys’ shirts and suits are 
among items discussed in the series of publications issued. Distribu 
tion of these buying guides reached more than 21% million copies 
most of which went to individuals requesting them. 

Formulation of specifications for consumer use—Analyses of 
properties of various household and clothing textiles purchased at 
retail have provided the basis for tentative specifications issued by the 
American Society for Testing Materials to help manufacturers pro- 
duce fabrics that consumers want and need. Among specifications 
developed are those for (1) bleached wide cotton sheeting, (2) 
all-wool, all-cotton, and wool-and-cotton household blanketing, (3) 
terry (Turkish) toweling, (4) all-cotton upholstery tapestries, (5) 
medium-weight cotton corduroy, and (6) bleached cotton broadcloth. 
These specifications provide information fundamental to the factua! 
labeling of fabrics as well as for consumer buying guides. The latte: 


have been developed for sheets, blankets, bath towels, and for cotton 
shirts for men and boys. 


Fr. SOME ADDITIONAL WORK NEEDED 


Evaluation of special finishes for cotton fabrics—Research is 
needed to determine the effectiveness and permanence of chemical 
treatments that are applied to cotton fabrics to enhance desirable 
properties not naturally present to a marked degree, or to impart new 
wanted characteristics to the fabric. At the same time, the effect of 
these treatments upon fabric deterioration should be investigated. 

Evaluation of shrinkproofing treatments for wool fabrics.—The de- 
mand for shrinkproof wool fabrics has resulted in the development of 
a variety of processes, some of which are in commercial use. The rela 
tive effectiveness of these, their permanence, and influence on fabric 
properties are matters of concern to the buying public. Research in 
this field would not only provide needed information for consumers 
but would stimulate the improvement of present processes. 

Removal of stains from new and specially treated fabrics —The 
effect of common stains on recently developed types of fabrics and 
fabrics with special finishes should be investigated with the view to 
devising home methods for reconditioning these fabrics. 

Identification of fibers and finishes —With the increasing use of new 
fibers and finishes on fabrics, consumers need simple tests that they can 
apply to identify the fibers and finishes used. These could be based 
on accepted test procedures used by research laboratories. The infor- 
mation is needed as a basis for the proper care and reconditioning 
of fabrics. 
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Desien, Si1zinc, ConsrrucTion, AND Buyrne or CLOTHING AND 
Hovsenoitw Texte ARTICLES 


( BHNIHE—bD-3-7—-Federal—Regular Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To (1) develop information and aids that will guide manufacturers 
in improving the design, fit, and durability of construction of staple 
clothing and household articles and (2). provide information to home- 
makers that will assist them in selecting ready-to-use articles or in 
making them at home. 


B. CURRENTLY ACTIVE LINE PROJECTS 


b-3-7-1—Development of protective outdoor cotton garments for 
women and children. To develop, through experimentation, practical 
garments so designed as to provide protection, safety, and convenience 
for women and children during various outdoor activities. 

b-3-7-2—-Buying guides for knitwear. To develop buying guides 
for various articles of knitwear that will enable persons to select gar- 
ments that have the ene of comfort and serviceability required, 
within a price range they can afford. 

b-3-7-3—The selection and making of fabric window curtains. To 
determine the materials and processes most satisfactory for making 
curtains for the home. 

b-3-7-5+-Sizing systems for children’s and women’s garments and 
patterns. To improve the system for sizing children’s and women’s 
garments and patterns, using as a basis body measurements which re- 
flect physical development. 

b-3-7-6—Pattern and garment dimensions in relation to body meas- 
urements of women. ‘To determine the differences between body meas- 
urements and corresponding dimensions of patterns and garments 
necessary for well-fitting, comfortable clothing for women. 


C. HISTORY AND EVOLUTION OF THIS WORK 


In developing designs for functional garments, initiated in 1925, 
attention was first focused on improving clothing designs suited to 
special needs of infants and preschool children. During the depression 
and the war years that followed, emphasis was shifted to the conserva- 
tion and renovation of garments on hand, improved procedures for 
home sewing, and the development of designs for women’s functional 
work clothing. Concurrently, research pertaining to the body meas- 
urements of women and children was initiated to provide a scientific 
basis for the development of improved systems for the sizing of ap- 
parel for these groups. Recently the suitability of various construc- 
tion features used in utility clothing has been studied in order to 
develop standards of construction for such garments and buying 
guides for the use of consumers selecting them. 





1914 AGRICULTURAL RESEARCH AND RELATED SERVICES 
D. FUNDS ANNUAL EXPENDITURES 


Expenditures from 1925 through 1943 averaged less than $30,000) 
a year. From 1944 to date they have varied between $60,000 and 
$90,000 a year. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


T he collection and analysis of body measurements for children and 
women completed in 1941 provided the basis for developing a prac 
tical and scientific system of sizing garments and patterns, thereby 
helping to overcome waste due to ‘nisfits and returned goods. Re 
tailers estimate that millions of dollars worth of children’s clothing 
alone is returned annually to retail stores because of wrong size—a 
situation resulting largely from a lack of standardization of sizes. 
The Department’s proposal for the improved sizing of garments has 
been accepted by several branches of the children’s “apparel industry. 
Currently, work is under way in cooperation with the National Bureau 
of Standards and one segment of the ready-to-wear trade on develop- 
ing a system for improv ed sizing of apparel for women and teen-age 
girls. In addition to their use in the United States, results of this 
statistical study are being used by research workers in Sweden and 
the Netherlands in developing sizing standards for the apparel in- 
dustries in those countries. 

Development of designs for functional clothes for women and 
children has resulted in new types of garments and created demands 
for new fabrics especially suited to the designs. In the late 1920’s, 
for example, clothing specialists pioneered in designs for children’s 
play clothes. Two new types of garments were introduced—sun suits 
that provided for direct sun rays and one-piece snow stits that sim- 
plified dressing and undressing small children. These stimulated 
the design and ‘manufacture of children’s play clothes now considered 
essential in the wardrobes of youngsters. 

During World War II research on women’s work clothing estab- 
lished standards of design that provided for the wearer’s comfort 
and safety, took into account convenience in dressing and simplicity 
of design, and used material and construction best suited to the wear 
and care to be given the garment. For these as for other functional] 
designs developed by the Department, commercial companies have 
put “out patterns made from laboratory patterns supplied them. 
Manufacturers of ready-to-wear garments have incorporated many 
of the designs in their products. Teachers have made wide use of 
the designs and the standards on which they are based. Patterns 
have also been supplied to manufacturers, nursery-school directors, 
and teachers in New Zealand and Australia. 

Retailer and consumer demand for fabrics used in experimental] 
protective garments has induced fabric manufacturers to put new 
types of shower-resistant cottons on retail markets. 

Development of minimum standards for clothing construction 
provided the basis for the section on construction in the recently 
approved (June 1950) American Home Economics Association 
Standard for cotton housework dresses. The research has also been 
concerned with the relative performance of important details of 
construction in men’s work and business shirts and pajamas. 
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Guidance in clothing conservation was an aid in keeping families 
comfortably and adequately clothed during World War II. During 
those years when the market offerings of civilian fabrics and garments, 
particularly those for children, were few, attention was given to 
devising make-overs from discarded articles. That this research met 
a real need is shown by many reports from homemakers and by the 
fact that more than 114 million copies of publications on clothing 
conservation were distributed, largely upon individual request. The 
Extension Service made wide use of results of this research in this 
country. England also used them; one Department publication was 
reprinted in that country in the official organ of professional home 
economists. 

Furtherance of home sewing through the development of new pro- 
cedures and the adaptation of commercial techniques to the home 
dressmaker’s equipment and facilities has helped women to produce 
at home garments of high quality and professional appearance, thus 
providing for themselves and their families clothing of better fabrics 
at a lower price than would otherwise have been possible. 


F. SOME ADDITIONAL WORK NEEDED 


Determination of fabric combinations and garment designs to meet 
the health and comfort requirements of individuals under various 
environmental conditions —During World War II extensive research 
by the military services on combat clothing demonstrated the im- 
portance and feasibility of (1) determining experimentally the cloth- 
ing needs of individuals from the standpoint of physiological and 
phy sical reactions under different environmental conditions, and 
(2) developing garments to meet these requirements. Similar in- 
vestigations should be made, applying the results of scientific findings 
to civilian clothing. Trends in modern living and modes of trans- 
portation are radic: uly changing clothing requirements, and current 
technological developments in fabrics necessitate the reevaluation of 
clothing ‘materials from the standpoint of consumer use. 

Extension of studies on the relative merits of various types of 
clothing construction details in garments.—As a basis for consumer 
buying guides and for recommendations to manufacturers, data should 
be obtained under conditions of wear on the performance of different 
kinds of seams, finishes, and other construction features of all gar- 
ments in which durability is essential or desirable. 

Studies of household floor coverings —The scarce ity and high cost 
of carpet wool have resulted in the wide use of other fibers for rugs 
and floor coverings. Many of these fibers are relatively new and 
their value unproved for this purpose. Research is needed to com- 
pare the usefulness of the various types of floor coverings now offered 
the consumer and to provide facts for use in for mulating consumer 
guides in selecting such items. 

Improved sizing of footwear.—Shoe sizing is one of the outstanding 
clothing problems. It is estimated that 70 percent of people have 
foot deformities of var ving degrees as a result of wearing improperly 
fitted shoes. Waste caused by discarding footwear that proves too 
uncomfortable to be worn is tremendous. As a basis for developing a 
satisfactory system for sizing shoes, measurements are needed of the 
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contours and dimensions of the feet of a representative sample of th 
population of this country. 


Buying guides for children’s shoes.—Although footwear for grow 
ing children is a major item in the clothing budget of low- and setion 
income families, there is no information available concerning the 
relative durability of various materials used in shoes. A study is 
needed of the serviceability of materials and construction current], 


used in various grades and price ranges of shoes as a basis for buying 
guides. 


CROSS REFERENCES 


For additional information on subjects reported on in this chapter, 
see also: 


OES, BAE—RM: c—163, Chapter 10, costs and margins—textiles. 

BHNHE—RM: a-9, Chapter 10, serviceability of cotton fabrics. 

BAE, BHNHE, OES—RM: c-31, Chapter 26, consumer preference studies. 

BHNHE—RM: a-13, Chapter 29, family food consumption. 

BHNHE—b-2-2, Chapter 29, family food consumption. 

BHNHE—b—4+4 and RM: b-14, Chapter 30, rural housing requirements. 

BHNHE b-4-3, Chapter 30, operating characteristics and performance require 
ments of household equipment. 
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ECONOMICS OF MARKETING (GENERAL) 
Chapter 26—Part II 


ForEeworp 


The adequacy of the marketing system in terms of the operation of 
the pricing mechanism and the availability of markets has become of 
paramount importance to the farmer. Specialization of production 
and markets have made necessary his dependence on the services of 
marketing agencies as a means of selling his products. It is for this 
reason that farmers are inquiring into the marketing system and the 
efficiency with which it is operating. 

At the turn of the century production and breeding specialists in the 
Department of Agriculture were occasionally concerned with profit- 
able disposal of farm products. In response to public demand, the 
Congress included in its agricultural appropriation bill for 1914 a 
specific sum “to enable the Secretar y of Agriculture to acquire and to 
diffuse among the people of the United States useful information on 
subjects connected with the marketing and distribution of farm prod- 
UOUR See res 

Many lines of research initiated under this authorization have pro- 
vided the basis for service or action programs. Among these are the 
market news work; grading and standardization; and much of the 
marketing improvement, education, and regulatory work, along with 
much of the research on tr ansportation and on foreign trade that is 
described in other chapters of this report. Marketing programs, to 
which this research has been basic, include the mar keting agreements, 
the food-stamp plan, and other special food- distribution measures. 
Among important publications are Barriers to Internal Trade in 
Farm Products, and those on price spreads between farmers and 
consumers, 

Present economic research projects in marketing continue to pioneer 
in broadening our basic knowledge of the marketing system and in 
throwing light on new problem areas. The work- project statements 
point out that the Research and Marketing Act has facilitated exten- 
sion of work in price spreads to provide detailed breakdowns of costs 
and margins in the marketing of an increasing number of farm prod- 
ucts. It has permitted the spreading applic ation of newer techniques 
for studying the demands and prefer ences of the ultimate consumers. 
The act has also opened the way to systematic exploration of potential 
industrial and other markets for new types of products that might be 
developed from farm-produced raw materials, and to new basic ex- 
plorations into the character of the marketing system and into methods 
of research capable of shedding new light® on its structure and 
operation. 

A considerable volume of marketing research is reported in greater 

detail in other chapters that discuss work on particular commodities 
ani is cross-referenced at the end of this chapter. 
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ECONOMICS OF MARKETING (GENERAL) 


MEASUREMENT oF Costs AND Marcins iN MARKETING Farm Propucts 


( BAE—a-2-15—Federal—Regular Funds; BAE—OES—RM: c-163, 
Federal-State—RMA Funds) 


A, PURPOSE AND NATURE OF CURRENT WORK 
Regular funds 

To (1) provide a continuing series of statistical estimates relating 
to the division of retail prices between farm producers and marketing 
agencies; (2) analyze the reasons for significant changes in the shares 
of the retail prices between farmers and marketing agencies to provide 
the basis for improvements in marketing efficiency and to indicate the 
outlook for possible future changes in marketing costs. Current 
work includes maintenance and ‘publication: of several statistical 
series—principally, the current retail cost of a “market basket” of the 
quantities of different foodstuffs bought in 1935-39 by a family of 
three average consumers, the share of the consumer's food dollar 
received by marketing agencies, and the share received by farmers. 


RMA funds 


To (1) measure the margins taken by different types of handlers and 
service agencies for marketing farm products; (2) find out the cost 
factors (suc h as labor and tr ansportation) accounting for such mar- 
gins; and (3) analyze differences in such costs in relation to services 
rendered, volume of business, type of business organization, and man- 
agement policies and practices. The Research “and Marketing Act 
directed the Department of Agriculture to undertake this type of ‘study 
for which regular appropriations were inadequate. The studies are 
designed to reveal the commodities and areas in which there may be 
alternative possibilities for increasing marketing efficiency and lower- 
ing marketing margins. Findings of this project are supplemented 
by. work in several related projects. For example, regional cost and 
margins studies are a part of several regional marketing research 
projects centered around individual commodities. Moreover, the proj- 
ects to improve marketing efficiency and reduce marketing costs cover 
so many Kelds of work that it seems impracticable to bring them all 
together into one work project. 


B. CURRENTLY ACTIVE LINE PROJECTS 


Regular funds 


~2-15-1—Marketing situation and outlook reports and special serv- 
ice work. To publish and distribute information on farm-retail price 
spreads, the farmer’s share, total marketing charges, economic outlook 
for agricultural marketing, and special artic les, summaries, and ab- 
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stracts dealing with critical marketing problems including researc! 
results in related fields ; ; to compile and present statistical and economi 
material on marketing in response to special requests from public anc 
private agencies. 

a—2—15-2—-Consulting service on marketing statistics and researc! 
methods. To provide the services of technicians having special train 
ing and experience in statistics and the economics of agricultura| 
marketing, for consultation, advice, and assistance on methodolog) 
and interpretative aspects of specific research projects and problems. 

A--2-15-3—Development, maintenance, and publication of farm-to 
retail price spreads and other marketing statistics. To develop statis. 
tical series relating to all important aspects of agricultural marketing. 
in particular, farm-to-retail price spreads and marketing charges fo: 
individual farm products and for commodity groups, and to analyze 
factors affecting marketing margins and costs. 


RMA funds 
Fruits and Vegetables 


RM: c-163-2—Comparative costs at shipping point and terminal 
markets of consumer-packaged late-crop Idaho and Oregon potatoes 
sold in the San Francisco market area. (Discussed in Chapter 15: 
Potatoes. ) 

RM : c-163-3—The Shenandoah Valley apple study. (Discussed in 
Chapter 13: Deciduous Fruits, Etc.) 

RM: c-163-4—Studies of the efliciency of performing specific mar- 
keting services. (Discussed in Chapter 13: Dec iduous Fruits, Etc.) 

RM: c-163-7—Costs and margins in marketing early Irish potatoes. 
(Discussed in Chapter 15: Potatoes. ) 

RM: c—163-8, 163-9, 163-10—Marketing margins and price relation 
ships at different levels of trade for selected fruits in Cleveland, Ohio 
(contract), in Denver, Colo., and in Pittsburgh, Pa. A study of prices 
paid and received by handlers and service agencies engaged in market- 
ing the 10 major fruits and vegetables sold in Cleveland, Denver, and 
Pittsburgh during 1949-50: the determination of costs of performing 
services; waste and spoilage; the relationship of costs to the nature 
of the service performed by the marketing agency; and seasonality as 
a factor in margins and costs. 

RM: c-163-4—A study for developing adequate methods and tech- 
niques for the handling ‘of bananas shipped from Puerto Rico to the 
continental United States. (Study made by Puerto Rico.) A study of 
handling methods, costs, and margins in marketing Puerto Rican 
grown bananas in the United States. (Disc ussed in Chapter 13: 
Deciduous Fruits, Etc.) 

RM: c—163—11—Margins involved in marketing citrus fruit. (Dis- 
cussed in Chapter 12: Citrus Fruits, Ete.) 

RM: c—163-12—Marketing margins for selected processed fruits and 
vegetables. A study of prices paid and received by wholesale and 
retail establishments handling the 10 major frozen and canned fruits 
and vegetables in cities from Chicago to the eastern seaboard; con 
sideration of gross returns, and operational costs of processors handling 
one ora naniiber of fruits and vegetables. 

RM: -163-13—Farm-to-retail margins at different levels of trade 
= r Apeiles ‘hian apples sold in specified cities. (Discussed in Chapter 

: Deciduous Fruits, Etc.) 
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RM: c-163-16—Costs and margins study on Indiana apples. (Dis- 
cussed in Chapter 13: Deciduous Fruits, etc.) 


Nonfood Products 


RM: c-163-5—Measurement and analysis of changes in margins and 
costs for marketing textile products. (Discussed in ch. 10, Cotton, etc., 
und Chapter 4: Wool and Mohair, etc.) 

RM :-c—-163-6—Analysis of efficiency and costs of manufacturers of 
carded cotton yards. (Discussed in Chapter 10: Cotton, etc.) 


Livestock and Meats 


RM: c-163-1 (BAE)—Farm-to-retail margins for livestock and 
meat. (Discussed in Chapter 1: Livestock.) 

RM: c-163-1—A study of livestock auctions in Georgia, their oper- 
ational procedures, volume, and service charges. (Study made by 
Georgia.) 

RM: c-163-18—Costs and efficiencies in marketing livestock and 
livestock products (to include particularly factors affecting meat 
margins at retail). (Discussed in Chapter 1: Livestock.) 


Dairy and Poultry 


<M: c-163-20—Egg marketing costs and margins in Honolulu. 
(Discussed in Chapter 3: Poultry and Eggs.) 

RM: c—163-21—Costs and margins in marketing eggs from the 
Lake States. (Discussed in Chapter 3: Poultry and Eggs.) 

RM: c-163-22—Determination and analysis of price spreads for 
fluid milk and fluid-milk products. (Discussed in Chapter 2: Dairy.) 

RM: c—163-23—Costs and margins in marketing western turkeys. 
(Discussed in Chapter 3: Poultry and Eggs.) 

RM: c—163-24—Broiler marketing costs and margins. (Discussed 
in Chapter 3: Poultry and Eggs.) 

RM: c—163-25—Costs and margins in marketing American cheese. 
(Discussed in Chapter 2: Dairy.) 


Oilseeds 


RM: c-163-19—Marketing channels, costs, and margins for oilseeds. 
(Discussed in Chapter 11: Oilseeds, etc.) 


Contracts of Interagency Agreements 


Collection of basic data. The Bureau of Labor Statistics has been 
allocated BAE funds to collect retail and wholesale prices on several 
food products and cotton and woolen textiles. These data are being 
submitted to the Bureau of Agricultural Economics monthly or quar- 
terly and constitute the basis for part of our current margins work. 

RM : c-163-28—Margins on eggs marketed through independent 
retail stores in Chicago (contract). 

RH: c-163-22—The study ef market controls and trade practices in 
States having milk-control legislation, thereby to establish the impact 
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of economic regulations on margins taken by handlers and prices paid 
by consumers (contract). (Discussed in Chapter 2: Dairy.) 

RM: c-163-6—Analysis of efficiency and costs of manufacturers of 
_ carded cotton yarns (contract). (Discussed in Chapter 10: Cotton, 

etc.) 

RM: c-163-17—Study of the efficiency of marketing dry edible 
beans and peas (contract). 


C. HISTORY AND EVOLUTION OF THIS WORK 


Price spreads between farmers and consumers have been a subject of 
public interest in this country for a century or more. Commissioners 
of Patents and, later, Secretaries of Agriculture commented on them 
recurrently. Need for accurate data about the functioning of the 
marketing system was reflected in a number of congressional inquiries, 
particularly the agricultural inquiry of 1921, the agricultural income 
inquiry conducted by the Federal Trade Commission in 1934-36, and 
various hearings on the size of marketing margins and the share of the 
consumer’s dollar received by farmers. Following several years of 
agricultural depression, when farmers received as little as 32 cents out 
of the consumer’s dollar, research and collection of data were initiated 
in 1935. The “market basket” series of statistics on retail prices, 
margins, and the farmers’return for farm-produced foodstuffs was 


developed as a result. Relatively little was done toward measuring 
the costs of different marketing functions such as wholesaling, trans- 
portation, and processing, and available information did not measure 
changes from one period to another. The Research and Marketing 


Act of 1946 authorized and directed the Secretary of Agriculture “to 
determine the costs of marketing agricultural products in their various 
forms and through the various channels and to foster and assist in the 
development and establishment of more efficient marketing methods 
(including analyses of methods and proposed methods), practices, and 
facilities for the purpose of bringing about more efficient and orderly 
marketing, and reducing the price spread between the producer and the 
consumer.” The determination of costs is being undertaken primarily 
in this project; part of the research to improve marketing iicisney 1s 
being undertaken in other projects. 


D. FUNDS—-ANNUAL EXPENDITURES 


Costs and margins work under regular funds cost $70,000 in 1950 
and ranged from $8,000 to $50,000 between 1935 and 1949, The expen- 
diture of RMA funds by the Bureau of Agricultural Economics for 
work on marketing costs and margins was roughly $35,000 in 1945, 
$248,000 in 1949, and $387,000 in 1950. The foregoing includes con- 
tracts with private research agencies or universities. It also includes 
the amounts listed for specific commodities in the chapters dealing 
vith those commodities. Expenditure of RMA funds by the Office of 
Experiment Stations for costs and margins work was $14,700 in 1950. 
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E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Regular funds 


Current estimates of price spreads between farmers and consumers, 
marketing charges, and the farmer’s share of the retail price are 
published each month for foods in The Marketing and Transportation 
Situation and are published annually for cotton products and for 
tobacco products. Bulletins have been published reporting series for 
historical comparisons beginning in 1913. Results show that market- 
ing margins are relatively stable. The high degree of rigidity in 
marketing margins and costs is associated directly with the much wider 
fluctuations in farm prices than in retail prices. Other research has 
shown that labor charges tend to become fixed costs to a merchandising 
establishment, and their inflexibility is a major cause of rigid market- 
ing margins. Breakdowns of farm-to-retail price spreads in 1939 for 
major groups of farm products by marketing agencies, functions, 
and cost factors were developed for the first time on a comprehensive 
basis and were reported in a special series of bulletins covering (1) 
cotton and woolen textile products, (2) tobacco products, (3) leather 
products, (4) livestock and meats, (5) dairy products, (6) poultry 
and eggs, and (7) grain products. Estimates of farm-retail price 
spreads and related material are used in outlook charts and analyses 
for the annual agricultural outlook conferences. Special reports to 
Congress have been provided at various times in response to specific 
requests, incorporating price-spread estimates and related data. One 
of these was presented in June 1946 to the House Committee on Agri- 
culture relating to the special investigation on the spread in prices 
between farmers and consumers. 


RMA funds 


The costs and margins project was instituted for the purpose of 
measuring the prices “paid and received by each marketing agency 
between the farm and the consumer and to determine the costs in- 
curred by these agencies in performing their functions. The findings 
from the research have been published for a selected group of com- 
modities, and considerable use has been made of these reports by farm, 
industry, legislative, and consumer groups. Substantial progress has 
been made toward determining the margins between cost and selling 
prices on a number of commodities; for example, white bread and 
white flour, Washington Delicious apples, broilers, eggs, livestock and 
meat, milk, potatoes, turkeys, oranges, cotton products, tobacco prod- 
ucts, and tomatoes. A beginning has been made toward determining 
the costs incurred by handlers and service agencies marketing farm 
products. Further information on the margins and costs research is 
contained in the commodity chapters. 


F. SOME ADDITIONAL WORK NEEDED 


Maintaining on a current basis the measurement of margins and 
costs on the more important farm commodities needs greater em- 
phasis.—This work should be carried through under a regular program 
for collecting prices at each level in the marketing channels. It is the 
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type of activity which in part should be carried on by agencies outside 
the Bureau of Agricultural Economics. The function of the Bureau 
would be to analyze and interpret the price data made available to it. 

The work of analyzing costs and the relationship of costs to margins 
should be expanded.—This type of research takes on two aspects: (1) 
establishing comparative relationships between firms of like character, 
und (2) establishing the relationship between the prices = for spe. 
cific services and the character of the service rendered in a given 
establishment. A study of costs implies a study of operational effi- 
ciency. In order to carry out research of this character, it is necessary 
to have access to confidential records of marketing agencies or to be 
in a position to obtain such information as is necessary to determine 
the efticiency of performing specific operations in the marketing of 
farm products. 

Adequate records for research purposes are not maintained in most 
marketing establishments.—An important phase of costs and margins 
research, therefore, should be to determine the adequacy of the records 
upon which management can base its decisions and the manner and 
extent to which such records are used for determining such business 
policies as methods of mark-up and pricing, inventory control, sources 
of supply, and operational procedures as they affect the use of labor, 
plant location, and equipment. 


GENERAL Economics oF MARKETING 


(BAB—RM: c-205—Federal-State—RMA Funds and A-2-16—Federal—Regular 
Funds) 


A, PURPOSE AND NATURE OF CURRENT WORK 


The primary objectives of the research under these work projects are 
to (1) find out how the organization and operation of markets affect 
the efficiency with which the several marketing functions are per- 
formed, and the effectiveness of the pricing system at the different 


stages of marketing; and (2) analyze ways in which changes in the 
organization and operation of markets would be advantageous from 
the standpoint of efficient pricing, distribution, and the production of 
marketing services. In this work major attention is given to (1) the 
effects of price, procurement, inventory control, and other policies of 
individual marketing firms, including examination of the rapidity 
with which marketing firms adjust to changing supply and demand 
conditions, and to the consideration of developments influencing these 
policies, such as changes in the size of business, degree of competition, 
and in the location of principal production and market areas; (2) the 
organization of markets, futures trading, and other practices, laws, in- 
stitutions, and regulations affecting the market operation and internal 
trade in agricultural products; (3) the evaluation of the economic 
aspects of special marketing programs—such as marketing agree- 
ments, particular distribution plans, and advertising outlays—de- 
signed to change prices, the cost of marketing, the volume of products 
sold, or the distribution of market supplies; (4) relationships between 
agricultural marketing and other industries through such means as the 
effect of industrial wage rates and the general level of prices on the 
location of agricultural processing, and on the shift to mechanized 
processes; and (5) the development and testing of improved methods 
of analyzing marketing porblems. 
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Regular funds 

The work under regular funds is limited largely to the economic 
evaluation of selected public programs of the past several years relat- 
ing to agricultural marketing, and to the study of regulations affect- 
ing the movement of agricultural products in internal trade. Con- 
siderable emphasis is given to the development of criteria for 
appraising public programs, and to analyses showing the distribution 
of economic gains and costs of Federal and other public programs 
under stipulated conditions. 
RMA funds 

RMA funds have enabled the inauguration of studies into phases of 
the general economics of marketing other than those pertaining to 
selected public programs and internal trade regulations. They have 
been employed in the intensive examination of particular problems 
affecting agricultural marketing and of ways in which marketing can 
be improved. Most of these funds have been used to finance contracts 
with universities and other contractors especially well fitted, from the 
standpoint of experienced personnel, working relations with market- 


ing agencies, and previous work, to conduct research studies in the 
field of agricultural marketing. 


B. CURRENTLY ACTIVE LINE PROJECTS 
Regular funds 

A-2-16-2—Federal aids in marketing agricultural products. The 
purposes of this study are to ascertain the relative amounts and dis- 
tribution of the benefits and costs of various kinds of Federal aids in 
marketing agricultural products, as these programs have been operated 
in recent years, and to suggest means of improvement. 

A-2-16-3—Analysis of barriers to internal trade in agricultural 
products. The purposes of this study are to assemble information 
and make analyses to show the nature and extent of the various kinds 
of trade restrictions on agricultural products; the effects on prices, 
production, and consumption of these products; the relative amounts 
and distribution of the benefits and costs of these restrictions; and the 
changes that appear desirable and feasible. 

RMA funds 

RM: c-205-2—Efficiency and organization of the marketing system 
for agricultural products in New England (contract). This work 
deals with the following subjects: (1) Buying and merchandising 
policies of chain stores as these affect farmers; (2) procedures for 
measuring the demand for food in New England markets; (3) the 
grading and labeling of products with particular reference to textiles; 
(4) the effect of distance of producers from market on the types of 
marketing agencies which have proved most successful; (5) compari- 
son of the efficiency of agricultural marketing with that of other in- 
dustries; (6) changes in the marketing of Maine potatoes; and (7) 
an appraisal of the efforts of the Extension Service to institute im- 
provements in farm and local marketing practices. 

RM: c-205-3—Efficiency in processing operations with special ref- 
erence to livestock products (contract). This study examines certain 
ways in which the costs of slaughtering and processing livestock may 
be reduced. Particular attention is being given to the effect of wide 
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seasonal variation in farm marketings of hogs on processing costs, as 
indicated by information from midwestern packing plants; in addi- 
tion, the following subjects are being investigated: (1) Effect of 
seasonal variations in the marketing of “hogs on farm costs; (2) devel- 
opments explaining changes in the ‘demand for marketing services (as 
distinct from the phy sical commodity) ; and (3) comparisons of the 
efficiency of several of the food-processing and other industries as 
indicated by such measures as the rates of return to capital and wages 
paid to labor in the several industries. 

RM: c-205-4—Analyses of operations and economic effects of 
futures trading (contract). This project deals with an analysis of 
futures markets for agricultural products, the possibilities of improv- 
ing the functioning of futures markets, and a comparison of futures 
trading with other ways of price insurance. Involved in this analysis 
is a consideration of the relationship between futures trading opera- 
tions and (1) the level and fluctuation of prices; (2) principal mar- 
keting channels for farm products; and (3) the several governmental 
programs relating to price support and storage. 

RM: c-205-5—Purchase policies of the buyers of cigaret tobacco 
leaf (contract). This study is aimed at: (1) A determination of the 
major elements governing the price and purchase policies of individual 
tobacco leaf buyers; (2) an analysis of the effects of these policies on 
farmers, marketing agencies, and consumers; and (3) the development 
of recommendations for improvements in the marketing of tobacco. 

RM: c-205-6—Analysis and testing of methods for measuring con- 
sumer’s choice with special reference to eggs. This study is being con- 
ducted to determine practicable methods of measuring consumer pref- 
erences, under stipulated price differentials, for eggs of different sizes 
and shell color, sold in various types of packages. “Information is be- 
ing obtained from retail stores and households. 

RM: c-205-8—Improvements in the measurement of consumer de- 
mand for agricultural products (contract). This study is designed 
to test the value of information obtained from intensive consumer in- 
terviews in improving the measurement of demand for food products. 

RM: c-205-9—Marketing methods and practices employed by 
farmers (contract). This study i is being conducted to determine: (1) 
Present marketing practices employ ed by Negro farmers in onde, 
in the sale of cotton, strawberries, beans, and cabbage; (2) the rela- 
tionships between the practices followed and the size, location, and 
other farm characteristics; and (8) ways in which practices may be 
changed so as to increase marketing efficiency and increase producer 
income. 

RM: c-205-10—Marketing problems relating to northeastern agri- 
culture (contract). The objecti ive of this research is to analyze par- 
ticular marketing problems relating to northeastern agriculture which 
are important in other regions of the United States as well. The 
specific studies in progress are: (1) Effect of programs and policies of 
western European countries on markets for United Statesfarm prod- 
ucts; (2) nature of competition in fluid milk markets as influenced 
by governmental regulation and private policies, and its effect on the 
pricing of milk; (3) the effect of a declining volume of transactions 
on central market exchanges on the fluctuations and level of prices 
established, and on the marketing channels used in the sale of farm 
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products ; (4) relationship between the rate of growth of various types 
of retail stores offering differing amounts of services and the level of 
income and other characteristics of consumers; (5) economic effects of 
principal changes in transportation technology on agricultural mar- 
keting. (The results from this study will be used in developing the 
recommendations called for in work project RM: c-518, page 1936.) 


C. HISTORY AND EVOLUTION OF THIS WORK 


Research in this field of work was started approximately 15 years 
ago, and during the several years preceding the war attention was 
given to ways of expanding the distribution of farm products and 
evaluating the consequences of particular trade regulations. Findings 
from these studies were of considerable importance in the formula- 
tion and appraisal of the food stamp plan, the school lunch program, 
and other activities inaugurated by the Department to increase farm 
income through an increase in domestic food consumption. A com- 
prehensive report entitled “Economic Analysis of the Food Stamp 
Plan” was published in 1940, and a study entitled “The School Lunch 
Program and Agricultural Surplus Disposal” was issued in 1941. A 
survey of internal trade barriers had been published in 1939, and a 
study of excise taxes applicable to certain products was completed in 
1943. Most of this work was discontinued during the war. However, 
more recently attention has been given to the formulation of measures 
for appraising the gains and costs of other types of public programs 
and regulations including those affecting the movement of products 
from farms to consumers. In addition, work has been begun with 
RMA funds on the subjects covered by the line projects listed under B 


D. FUNDS—-ANNUAL EXPENDITURES 


The regular funds used on this project have ranged from $5,000 to 
about $14 £000 per year duri ing the past 5 years, and for the year ending 
June 30, 1950, totaled $20,900. The RMA funds spent for this work 
are given in the following tabulation: 


Year: Total 
IN Ss Shon ict Sedgcas te elle de alta deereddnnin adhigih ES cool 10 Fk te hee Ss hen cedadct id ._ $70, 000 
Sia ek ele S a 5 ap eoatj needed dncs dena ea dap bitin bane aie Loeal eels oh 11, 000 
easel cepa sera ie alae te chien cates eta ae eta ee Se ea Bt he 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


The several line projects listed under (B) are not scheduled for com- 
pletion until December 1950 or thereafter in most cases. However, the 
following tentative findings are illustrative of the progress thus far: 

The total costs of producing, killing, and cutting hogs might be 

reduced significantly if the wide seasonal variation in hog marketings 
were decreased. Manpower and equipment necessary to “handle peak 
loads at packing houses are not used fully during other seasons. This 
results in increases in per unit costs of cutting, killing, and storing. 
In most packing plants studied it has been found that the further re- 
placement of labor by mechanized processes to any material degree 
at this time would not be practicable. 
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Preliminary findings as to the rate of return to capital in severa] 
industries the rate is from three to four times above that in others. 
food-processing and manufacturing industries indicate that in some 
This points to situations in the marketing system where greater ef- 
ficiency might be achieved by increasing investments in machinery, 
plant, and other capital equipment. 

Present findings indicate that the output of the marketing system 
per man employed rose by about one-third from 1900 to 1940, but that 
most of the increase had occurred by 1920. Increases in productivity 
since that time have been fairly small, in part because some of the 
services added are of a type which cannot be handled easily by me- 
chanical means. 

An investigation of the buying policies of chain merchandising or- 
ganizations in New England indicates that during the 1920’s and 
part of the 1930’s direct buying increased and chains acquired control 
of a number of local assembly and processing firms. During the past 
lecade, however, there has been no significant expansion of direct buy- 
ing, and chains are obtaining larger supplies from such independently 
owned organizations as farm cooperatives. During this same period 
the chains studied have shifted from an earlier policy of selling only 
a limited number of foods and providing a minimum of additional 
services to consumers, to a policy of giving greater attention to quality, 
expanded services, and an enlarged variety of foods ordinarily stocked. 
This development reflects a trend which might change if consumer 
incomes were to decline. 

The information obtained from intensive consumer interviews offers 
promise of yielding enough additional information regarding the de- 
mand for foods of various kinds to warrant the further exploration 
of this method of studying buying behavior. However, findings thus 
far from project RM: c-205-6 indicate that certain information re- 
garding demand probably can be better determined by the use of con- 
trolled sales in retail stores rather than by consumer interviews. 

Work with several trade associations, textile mills, and department 
stores in New England indicates that improvements can be made in 
the informative labeling of textile products, but that the establishment 
of grades is difficult, in part, because different qualities of a given prod- 
uct are important to different consumers. Conclusions of consumer 
testing organizations as to grade frequently are in disagreement even 
chow identical products are tested. 


F. SOME ADDITIONAL WORK NEEDED 


Among the several subjects in the general economics of marketing on 
which further research is needed are the following: 

The charges for and costs of storing (including stockpiling) farm 
products; the relationship between the costs of storage and the volume 
and location of storage; and the effects of storage on prices, distribu- 
tion, and marketing efficiency. This subject probably will be of con- 
tinuing importance whether storage stocks develop as a result of price- 
supporting measures or to meet emergency situations. 

Analysis of futures trading problems for particular industries.— 
These studies would apply and extend the broad research on futures 
trading now being done under contract to particular commodities 
and markets. 
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The effect on prices and price determination at the different stages 
of marketing of changing channels of trade, declining importance of 
central markets, and of various regulations such as price support or 
control measures. 

Economic consequences 4 concentration of control in food indus- 
tries.—This research would apply to other commodities procedures 
comparable to those being employed in the study of tobacco marketing. 

Types of private and governmental programs to expand or govern 
usage of farm products.—Particular emphasis needs to be given to 
creater possibilities through institutional lecdinw and to foreign trade 
programs such as that carried on by the United States Commercial 
Corporation—including an analysis of gains and costs from various 
procedures for expanding exports—and possibly to the effects of 
emergency food distribution schemes. In addition, particular pro- 
posals relating to marketing agreements, advertising, and other pro- 
motional programs, standardization and labeling plans, and educa- 
tional activities relating to the marketing of agricultural products 
require appraisal. 


ResearcH AND ANALYSIS FOR SERVICING CuRRENT Requests 
(BAE—A-2-16-1 to 24-1—Federal—Regular Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


Research personnel specializing in marketing are constantly being 
called upon for information and advice on a wits variety of problems. 
Short-term research is conducted and information is assembled to 
provide economic and statistical analyses and materials dealing with 
the marketing of particular farm products and other marketing prob- 
lems. Research personnel serve as members of committees planning, 
directing, and appraising marketing research and advise regarding 
policies and programs related to marketing. They consult with 
farmers and other individuals and organizations from agriculture, 
industry, and State and private educational institutions, and provide 
information in response to inquiries from Members of Congress and 
from private individuals and groups that write the Department for 
advice and assistance on marketing problems. 

The following line projects have been set up to provide services for 
the wide variety of needs here described : 


B. CURRENTLY ACTIVE LINE PROJECTS 


Line projects numbered below fall under work projects in each of 
the fields indicated. Service work of similar nature is provided under 
each project. 

A-2-16-1—General economics of marketing. 

A-2-17-1—Economies of new and extended uses of agricultural 
commodities. 

A-2-18-1—Transportation charges and methods and their economic 
effects on marketing costs and market outlets. 

A-2-19-1—Fruit marketing. . 

A-2-20-1—Vegetable marketing. 

A-2-21-1—Dairy and poultry marketing. 





1930 AGRICULTURAL RESEARCH AND RELATED SERVICES 


A-2-22-1—Livestock and meat marketing. 
A-2-23-1—-Marketing grains and feed products. 
A-2-24-1—Marketing textiles, tobacco, and other nonfood products. 


C. HISTORY AND EVOLUTION OF THIS WORK 


This type of service has been an important activity of the marketing 
research workers since the beginning of marketing work in the Depar t- 
ment. It has increased in importance with the expanding scope of 
marketing research and the widening recognition of the value of the 
informational and advisory services ‘that were available. Recent ex- 
pansion in marketing research activities, particularly under the Re- 
search and Marketing Act, has substantially increased the volume of 
service work requested. 


D. FUNDS—-ANNUAL EXPENDITURES 


Because of its intermittent nature and close relation to other activi- 
ties, it is difficult to segregate accurate estimates of the costs of service 
work. The approximate allocation from regular funds for the fiscal 
year 1950 is $7,500, and expenditures for the. period 1945-49 averaged 
about $5,000 per year. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


The work here described is by nature primarily routine rather than 
outstanding. Service of personnel as members of committees plan- 


ning, directing, and appraising marketing research; consulting serv- 
ice in research and analysis of marketing problems ; answering 
correspondence, direct inquiries, Secretary’s letters, congressional in- 
quiries; and servicing other requests. Information and ‘analysis have 
been supplied to congressional committees, individual Members of 
Congress, the President’s Economic Council, farm organizations, 
industry ssociations and individual firms, State and private educa 

tional institutions, other Federal agencies, and for reports of the 
Secretary of Agriculture. Where requests have led to substantial 
research undertakings, these have been set up as separate lines of work. 


F. SOME ADDITIONAL WORK NEEDED 


Requests for the type of service here described will continue to 
increase as the RMA program in marketing expands and its results 
become available to farm groups, marketing agencies, and other in- 
terested parties. An increasing burden of advisory service work wiil 
undoubtedly fall upon marketing research workers to supply the need 
for expert knowledge and information in connection with the expand- 
ing program of national defense. 
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CoNSUMER PREFERENCE RESEARCH 


(BAE—A-2-25—F 





ar Funds; BAE-BHNHE-OES—RM: c¢-3l— 
Federal-State—RMA Funds) 


(Related work in these projects is discussed in various commodity chapters) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To determine (1) the preferences of consumers and (2) the reasons 
consumers give for their preferences. An important aspect is finding 
out what consumers know about the products and discovering either 
lack of information or errors in information. The commodities cov- 
ered include household textiles, men’s clothing, citrus products, and 
potatoes. Special attention is given to the factors that motivate con- 
sumers—making them accept or reject certain products. The atti- 
tudes of consumers toward the ways in which the products are mer- 
chandised are explored and consumer reactions to new commodities 
that have been developed through the research on new and extended 
uses of agricultural products are studied. The findings are useful to 
producers, processors, and others who are involved in the marketing 
of these commodities and they lead to a better fitting of the commodity 
to effective demand. 


B. CURRENTLY ACTIVE LINE PROJECTS 

Regular funds : 

A-2-25-1—Exploratory consumer preference studies; methodologi- 
cal research in survey techniques. Development of more objective and 
more accurate interviewing methods should be the next main step in 
survey methodology. This: might be comparable to the great advances 
made in sampling and statistical techniques and should greatly in- 
crease the effectiveness of surveys as fact-finding instruments. 

A-2-25-4—Mothers’ preferences among selected items of children’s 
clothing. (Discussed in Chapter 10: Cotton.) 

A-2-25-5—Women’s fiber preferences among selected items of 
household textiles. (Discussed in Chapter 10: Cotton.) 

RMA funds 

RM: c-31—17—Rice preferences among household consumers. (Dis- 
cussed in Chapter 6: Rice.) 

RM: c-31-18—Consumer preferences for apples and winter pears. 
(Discussed in Chapter 13: Deciduous Fruits.) 

RM: c-31-20—Men’s preferences among wool suits, coats, and 
jackets. (Discussed in Chapter 4: Wool.) 

RM: c-31-22—Consumer preferences among citrus fruits and fruit 
products. (Discussed in Chapter 12: Citrus Fruits.) 

RM: c-31-23—Fabric and fiber patterns of use and preference 
among stitomnthile manufacturers. (Discussed in Chapter 10: 
Cotton. ) 

RM: c-31-24—Fabric and fiber patterns of use and preference 
among tent and awning manufacturers. (Discussed in Chapter 10: 
Cotton.) 
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RM: c-31-25—Taste, preference, and acceptability discriminations 
in canned and frozen citrus juices. (Discussed in Chapter 12: Citrus 
Fruits. ) . 

RM: c-31-26—Household consumer preferences for cooking fats 
and oils. (Discussed in Chapter 11: Oilseeds and Peanuts.) 

RM: c-31-1—Marketing of bulk and packaged fresh vegetables. 
Study made by California (Berkeley) Agricultural Experiment Sta- 
tion in cooperation with Giannini Foundation and BAE. 

RM: c-31-2—Food acceptance: Basic investigations of tests for 
quality. Study made by Iowa State College Agricultural Experiment 
Station. 

RM: c-31-3—Consumer problems in purchase of clothing and tex- 
tiles. Study made by Michigan Agricultural Experiment Station. 

RM: c-31-4—Acceptability of six varieties of Michigan potatoes 
for institutional use. Study made by Michigan State College. 

RM: c-31-5—F actors affecting demand for cotton house furnish- 
ings. Study made by Mississippi Agricultural Experiment Station. 

M: c-31-6—Consumer preferences in 14 selected clothing items. 
Study made by Tennessee Agricultural Experiment Station. 

RM: c-31-7—Market expansion through quality improvement of 
grapefruit. Study made by Texas Agricultural Experiment Station. 

RM: c-31-8—Effect of consumer choice on egg marketing. Study 
made by West Virginia Agricultural Experiment Station. 

RM: c-31-9—Methods for studying consumer reactions. To assist, 
as requested, home economists in the States in planning and conduct- 
ing investigations in the consumer preference field. Current work 
deals with household use, inventories, and preferences for cotton house 
furnishings and household use of dairy products. 

RM: c-31-10—Methods of evaluating quality of foods. To estab- 
lish recommended procedure for evaluating the quality of foods by 
means of judging panels, to publish these procedures in a manual of 
methods, and to delineate problems in palatability judging on which 
further research is urgently needed. Current work is devoted to pre- 
paring a systematic review of the literature and of the proceedings of a 
conference of 75 research workers called by the Bureau as a first step 
in developing, improving, and standardizing methods of palatability 
judging. 

RM: c-31-1 i—Consumption and specific uses made in the home of 
dairy products in the Western States. Study made by California 
Agricultural Experiment Station. 

RM: c-3i—Marketing corn meal. Study made by Georgia Agri- 
cultural Experiment Station. 


C. HISTORY AND EVOLUTION OF THIS WORK 


The first consumer preference studies in BAE were initiated in 
1946, as an outgrowth of earlier work in the general field of measure- 
ment of public opinions and attitudes. A study of preferences for 
cotton and competing fibers in selected items of women’s clothing, 
financed by regular appropriations, was useful in further developing 
the techniques of obtaining data by personal interview from a sample 
of consumers scientifically chosen to represent all consumers in the 
United States within the type of group studied. The Research and 
Marketing Act of 1946, with its emphasis on marketing research and 
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ex — outlets for farm products, stimulated demands for a greater 

ume of consumer preference research, and made it possible to 
undertake additional studies with RMA funds appropriated in later 
ears. 


D. FUNDS—-ANNUAL EXPENDITURES 


Consumer preference research undertaken by the Bureau of Agri- 
cultural Economics on regular funds during the fiscal year 1950 cost 
$91,000. Expenditures of RMA funds for this work have totaled: 


| 


| 1948 1949 1950 


BAB scsiie : See cide ‘ ; $92, 000 $163, 000 | $187, 000 
OES. 4,400 | 27, 000 


Ree ee etd : 10, 000 
| 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Publication * findings on several commodities.—Findings that 
were immediately put to use by the industry involved. Consumer 
preference studies have been well received by the industry, trade 
associations, other Government agencies, and by universities and 
State experiment stations. The textile studies were greeted enthu- 
siastically by the National Cotton Council and the Wool Bureau. 
Both these organizations have based extensive and continuing pro- 
motional work on the findings and are strongly on record in requesting 
additional work of this kind. The regional laboratories of the De- 
partment have used the information provided by the textile and fruit 
and vegetable studies, stating they have believed that an unfortunate 
gap existed between their technological work and the application of 
this work to consumer demands. These surveys not only help to 
bridge this gap but aid in giving direction to certain lines of laboratory 
tec hnologic: al research. 

Measurement of how great differences must be to be perceived gen- 
crally.—Tests of the least magnitude of differences within a product 
that can be reflected in reliably measurable differences in consumer 
preferences are being made in the study of canned citrus juices. 
Wherever such methods can be used in a pilot study of any product, 
they will reduce the cost and improve the accuracy of full-scale 
research on the same product. 


F. SOME ADDITIONAL WORK NEEDED 


Expansion of products covered.—There is much interest in expand- 
ing consumer preference work to include grains and grain products, 
meats, poultry and eggs, dairy el “and processed vegetables. 


C ontinuing work on cotton, wool, citrus fruits and deciduous fruits 
has already been requested. In fact, in the solution of most prob- 
lems in the production, marketing, and merchandising of agricultural] 
commodities or the end-product forms in which these commodities 
reach different groups of consumers, the survey approach can provide 
helpful information. As the flexibility and utility of this research 
method become more widely known, it seems certain that there will 
be increasing calls from industry for its wider and wider application 
toa variety of commodities and problems. 
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“cONOMICsS oF New Aanp ImMprovep Usgs or Farm Propvuctrs 
(BAE—RM: a-417—Federal-State—RMA Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To make an economic appraisal of potential markets for new prod- 
ucts that might be manufactured from agricultural commodities and te 
analyze costs of and the effects of diverting farm surpluses from ordi- 
nary marketing channels into new products. Most of the work under 
this project is related to technological research, especially in the four 
regional research laboratories, on development of new uses for agricul- 
tural commodities. Much of the work is contracted with institutions 
outside the Department that have special knowledge and facilities 
needed for the various kinds of market analysis that are required. 


B. CURRENTLY ACTIVE LINE PROJECTS 


RM: a-417.1—Marketing new food products manufactured from 
sweetpotatoes. An investigation of consumer acceptance of candy, 
snacks, and breakfast food manufactured from sweetpotatoes to pro- 
vide information useful in the commercial development of these prod- 
ucts as outlets for sweetpotatoes that are surplus to fresh marketing 
requirements. 

M: a-417.2—Market and development possibilities for vegetable 
protein materials in industrial uses. (Contract.) To study the pres- 
ent and the potential market for vegetable protein materials in indus- 
trial uses, as a guide to research in dev eloping such uses and an aid in 
economic appraisal of the potentialities of new or expanded markets. 
The study includes such uses as regenerated fibers, textile sizings, paper 
coatings, adhesives, and paint. 

RM: a-417.3—Patterns of consumption and preferences for fruits 
used in pies among industrial and institutional consumers. A study 
of bakers’ use of apples, peaches, and apricots and the qualities bakers 
desire in these fruits for use in pie baking, as an indication of the poten- 
tialities of this outlet for the dehydro-frozen fruits that have been 
developed by the western regional laboratory. 

Prospects for marketing Hawaiian papaya products in the United 
States. (Cooperative with the Hawaiian Agricultural Experiment 
Station.) To learn what measures would need to be taken to expand 


the market for Hawaiian papaya products in the continental United 
States. 


C. HISTORY AND EVOLUTION OF THIS WORK 


Physical and biological research to develop uses for farm products 
was given great impetus by the widespread occurrence of surpluses of 
agric cultural products before the war. The need for wider outlets has 
again been emphasized by the reappearance of surpluses in the period 
of postwar readjustment. As the physical and biological research 
program in this field has developed, the need has become ine reasing|) 
clear for a stronger program of economic research to go along with it. 
There is need to explore market potentialities of different “types of 
products that might be developed. There is likewise need to test the 
market acceptability of new products and to analyze the effects of 
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their introduction both upon producers of the farm commodities used 
in their manufacture and sb producers of competing products. The 
project here described has been initiated to fulfill these needs. 


D. FUNDS—-ANNUAL EXPENDITURES 


During the 1948 fiscal year, the Bureau of Agricultural Econumics 
received no funds for work on this project, but S28, ,000 of RMA funds 
was expended to complete a cooperative agreement with the Alabama 
Agricultural Experiment Station for the RM: a-417.1 study listed 
above. A total of $12,000 of RMA funds was spent on this project 
in the 1949 fiscal year and $47,000 in 1950. 


BE. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Sweetpotatoes.—Consumer acceptance studies found favorable re- 
action to sweetpotato candy and snacks, but less favorable reaction to 
breakfast food made from swee otatoes. Details of the findings have 
been published in three Seams te the Alabama Experiment Station, 
which carried on the project under a cooperative agreement. More 
than 100 requests for further information have been received from 
commercial manufacturers of similar products in the 2 months since 
the reports were issued. 

Industrial uses for vegetable protein materials—This study has 
brought out both future prospects for industrial uses of vegetable pro- 
tein materials and the : additional developmental research that will be 
necessary to provide materials fulfilling the particular needs of indus- 
tries. A report of the findings is being prepared for publication by 
USDA. Research laboratories and protein suppliers have expressed 
interest in applying the results of this study. 

Blended orange and grapefruit juice—A study of consumer accep- 
tance of orange-grapefruit blends found no significant variation so 
long as the blends contained between 40 and 60- percent orange juice. 
This study was carried on in cooperation with the Florida Canners 
Association, the Florida Citrus Commission, and the Florida Agricul- 
tural Experiment Station. 

Hawaiian papaya products —Considerable possibility was found for 
expansion of consumption of Hawaiian papaya combined with other 
fruits in preserves and jellies provided technological improvement can 
be made in the purees now available so as to overcome difficulties in 
storage and transportation. A report of these findings has been pub- 
lished by the University of Hawaii, which cooper rated 3 in the study. 

Dehydro-frozen foods for pies—The storage and transportation 
advantages of dehydro-frozen foods, as well as their baking ch 1aracter- 
istics, would make them attractive to industrial and institutional con- 
sumers for use in pies, according to a survey of such users in Chicago. 


F. SOME ADDITIONAL WORK NEEDED 


Potatoes.—A broad-gage appraisal is needed of alternative uses of 
surplus potatoes. The study should cover nine major production areas, 
taking into account potential agricultural and industrial uses, existing 
plant vapacity, diversion costs, and related factors peculiar to each 
area. 
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Northwest Delicious apples—New methods of freezing and con 
centrating apple juice offer possible processing outlets that are muc!] 
needed to absorb surplus and cull apples in the Northwest. Grower: 
und shippers in the State of Washington and the Washington Stat: 
Apple Commission, with cooperation of agencies in the Department, 
plan marketing studies of the profitability of such a processing indus 
try. If the results of these studies are favorable, construction of 
processing plant is planned next summer. 

Food uses of vegetable protein materials.—An economic evaluatio. 
of market possibilities for vegetable protein materials in specific food 
uses should be undertaken as a companion to the study that has been 
made of possible industrial uses of these materials. 

Soy otl—Producers of soy oil and related research organizations 
have requested studies of consumer reaction to foods fried in soy oi! 
and to salad dressing made from soy oil. 


TECHNOLOGICAL CHANGES AFFECTING AGRICULTURAL MARKETING AND 
UTmizATION 


(BAE, PMA, OES, BHNHE, BAIC, BDI, BPISAE, BEPQ—RM: a-c-518— 
Federal-State—RMA Funds) 


A. PURPOSE AND NATURE OF CURRENT WORK 


To (1) survey the more significant technological development that 
have taken place since 1930 in food distribution and utilization, and 
(2) appraise their actual and probable economic effects on the struc 
ture and organization of the market for food products and on pro 
ducers and consumers. Current work includes field surveys, pilot 
plant and laboratory studies, and economic analyses of the effects of 
technological changes in food distribution and utilization. 


B. CURRENTLY ACTIVE LINE PROJECTS 


RM: c-518-1—Postwar structural changes in food-processing in- 
dustries in the Midwest and their economic significance. To investi- 
gate the changing size and concentration of food-manufacturing firms 
and relate this ownership pattern to pricing, production, location, and 
use of resources. 

RM: a-518-2—Trends in home food utilization as related to techno- 
logical changes since 1930. To investigate the effect of changing 
technology on the economy and nutritive adequacy of family diets and 
the housekeeping process. 

RM: a—518-3—The influence of technological developments since 
1930 on the processing of food. ‘To measure or estimate the impact of 
the major developments in commercial food processing on the quan 
tity, quality, and cost of food available for market. 

RM: a c-518-4+—Effects of technological developments on the mar 
keting of dairy products. To analyze the effect of developments in 
processing and marketing of fluid milk and manufactured dairy prod- 
ucts on the methods of marketing and the volume of dairy products 
sold. 

RM: a c-518-5—Improvement in methods and equipment used for 
the handling, transportation, and storage of fruits and vegetables with 
particular reference to the physical and biological aspects of these 
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advances. ‘To describe the storage, transportation, and handling of 
fresh fruits and vegetables and to appraise the effects of the changes 
of the past two decades. 

RM: a c—518-6—The influence of entomological developments since 

130 on the technology of marketing. To describe new methods of 
cuarding against insect infestation in storage, packaging, transporta- 
tion, and processing of food products, and to evaluate the effect of 
these methods on cost of marketing and quality of food marketed. 


C. HISTORY AND EVOLUTION OF THIS WORK 


Systematic studies have been made from time to time during the 
past two or three decades which relate to the effect of changing tech- 
nology on the farm, mainly concerned with increased mec hanization, 
electrification, and other such developments, and detailed laboratory 
and pilot-plant work is constantly under way seeking new uses and 
better processes of preserving and increasing the quality of food- 
stuffs. Many of these production technologic al developments were 
reviewed in 1940 in the Department’s Technology on the Farm. It 
was indicated therein that such technological advances had led to a 
volume of production which far exceeded effective demand and had 
necessitated finding new uses and new market outlets for the surplus. 
In addition, the increasing localization and specialization of produc- 
tion, Which brought with it economies of production colnaitonieliy 
cave rise to the necessity of transporting goods over longer distances, 
storing goods for longer periods at consuming points, and in many 
cases requiring a gre iter number of market t agents. 

In part, the establishment of the USDA ‘regional laboratories in 
the late 1930’s as well as the growing emphasis in industry in directed 
research has intensified the dev elopment of new methods, processes, 
and products, resulting in new uses for farm products. 

Only sporadic and specialized research on the effects of technologi- 
cal developments in marketing are available. The present research, 
as recommended by the Agricultural Research Policy Committee, is a 
broad-scale Department- -wide attempt to open up this aspect of the 
interrelationship between developing technology and changing mar- 
ket organization and methods which has taken place almost unnoticed 
since 1930. 


D. FUNDS—ANNUAL EXPENDITURES 


For this initial research, $42,000 was allocated by the Research and 
Marketing Administration : $21,800 went to BAE: $8.700 to PMA; 
$4,800 to OES; and $6,700 to ARA. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


This research is now underway. The first report is due by July 1, 
1951, 


F. SOME ADDITIONAL WORK NEEDED 


Research on nonfood products.—Research should be extended to an 
analysis of the technological developments in the marketing and 
utilization of leather, cotton and textiles, nonedible oils, byproducts 
for industrial uses, feeds, and tobacco. 
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Certain intensive case studies should be made of selected segments 
of food processing and handling.—Such analyses would be case studies 
which would describe, analyze, and trace through the developments in 
greater detail than will be possible in the current survey. 


OPERATING EFFICIENCY oF AGRICULTURAL MARKETING CooOPERATIVES 
(OES, FCA—RM: c-558—Federal-State—RMA Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To assemble, analyze, and make available statistical data and other 
information that will help to appraise and evaluate the results that 
farmers have had in their attempt to reduce price spreads and 
improve farm income by organizing and operating their own coopera 
tive marketing assoc iations. Also to determine the factors (opera- 
tive practices, methods, and procedures) that enable some farm coop- 
eratives to operate more efficiently than others and to make this infor- 
mation available to managers, directors, farmers, and other interested 
persons. 


B. CURRENTLY ACTIVE LINE PROJECTS 


-558-1—An organization and economic analysis of agricultural 
marketing cooperatives of Texas, Texas Experiment Station. To (1) 
analyze cost, and operating efficiency of cooperatives—principally cot- 
ton gins—individually and collectively, (2) ascertain business prac- 
tices and procedures resulting in successful operations or in unsuccess- 
ful and inefficient operations, (3) appraise the short-term and long- 
term financial status of cooperatives, and (4) develop general treat- 
ment of the history of the cooperative movement in Texas. 

c-558-3—Operating efficiency of agricultural marketing coopera- 
tives in Kansas, Kansas Experiment Station. To (1) determine the 
extent to which farmers in Kansas have organized and now use co- 
operative associations as a means of getting wheat and other farm 
products to market, and to appraise the effectiveness of these organi- 
zations (special attention will be given to grain elevators) ; (2) study 
and analyze the operations of cooperative grain elevators from the 
standpoint of methods of assembly, storage, selling, cost of operations, 
and returns to farmers; and (3) determine the factors that improve 
operating efficiency and reduce the cost of handling and marketing. 


C. HISTORY AND EVOLUTION OF THIS WORK 


Farmers in Texas and Kansas, as well as in most other States, have 
organized cooperative assoc iations in an effort to improve their mar- 
keting conditions. At various times in the past, the Texas Experi- 
ment Station and the C ooperative Research and Service Division of 
the Farm Credit Administration have selected certain groups of co- 
operatives or certain phases of their activities for study and appraisal. 
Some of the results of this research are presented in the following 
publications issued by the Texas Agricultural Experiment Station: 
Circular 74, Cooperative Veget able Marketing Associations of the 
Lower Rio Grande Valley (1935) ; Bulletin 636, Successful Coopera- 
tive Cotton Gin Associations in Texas (1943) ; Bulletin 649, Signifi- 
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cance of Patronage Dividends as Applied by Cooperative Cotton Gin 
Associations (1944). 

The last over-all comprehensive study was made in 1936. This was a 
joint project between the Farm Credit Administration and the agri- 
cultural experiment stations. Results were published in FCA 
Bulletin 26. Many changes have taken place during the last 14 
years—nhew associations have been organized and some of the older 
ones have been consolidated for more efficient operations. New and 
improved practices have been adopted. ‘The current study will reflect 
these changes and help to appraise their effect on operating efficiency 
and returns to farmers. 


D. FUNDS-—-ANNUAL EXPENDITURES 


This study was initiated in Texas during the fiscal year ending 
June 30, 1950, and title I1 funds totaling $11,200 were allocated to 
the Texas Experiment Station for that year. For the current year 
beginning July 1, 1950, a tentative allocation of $11,100 was divided 
as follows: $4,000 to the Texas Agricultural Experiment Station, 
$2,100 to the Kansas Agricultural Experiment Station, and $5,000 to 
the Cooperative Research and Service Division of the Farm Credit 
Administration. The money allotted to State experiment stations 
must be matched by an equal amount of non-Federal funds. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


The work on this project is just getting under way and major results 
are not yet available. Fieldmen are still in the field collecting data. 
This phase of the work should be completed by late fall or early 
winter. Analysis of the data and preparation of findings can be 
begun at that time. 


F. SOME ADDITIONAL WORK NEEDED 


Additional projects similar to those now being carried on in Texas 
and Kansas are needed in other States, particularly in areas where 
farming conditions differ from those in Texas and Kansas and where 
commodities other than cotton or grain predominate. Types of asso- 
ciations, commodities handled, services performed, farmer participa- 
tion, and results achieved vary from one region to another, depend- 
ing upon the type of farming, the distance from market, and the 
historical background of the area and its people. 

In all the better farming areas throughout the United States, agri- 
cultural cooperatives have had many years of experience in handling 
farm commodities. From time to time they have tried out new and 
improved ways of assembling, grading, blending, processing, pooling, 
and selling farm products—all directed toward the objective of re- 
ducing the price spreads and improving farm income. It would take 
years of work and heavy ecbenliae of funds for a research agency 
to duplicate experimentally the work which cooperatives have done in 
the marketing field. Most of the cooperatives have kept excellent 
records which reflect not only the methods used in handling farm 
products but also their cost of operations and savings effected. A 
study of the information thus available would provide marketing in- 
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formation that would be of considerable value to managers of agri 
cultural marketing agencies as well as to farmers, teachers, extension 
agents, and others. 


Morton AND Jime Srupies or Laspor Operations to IMPROVE TH) 
ISFFICIENCY AND Repuce THE Costs or MAarKETING AGRICULTURA! 
COMMODITIES 


(PMA—-OES—RM-—c-392—Federal-State—RMA Funds) 


\. PURPOSE AND NATURE OF CURRENT WORK 


To determine, through motion- and time-study techniques, im 
proved methods, equipment, and lay-out in retail food store opera- 
tions, in order to increase labor efliciency and reduce costs and 
margins at the retail level of agricultural marketing. ‘The same 
techniques with similar objectives are being applied ‘to improving 
dairy receiving, processing, and distribution operations. A further 
objective of the research is to determine how the improvements might 
best be applied to stores or plants other than those in which the de- 
velopment was done. 

The following grocery departmental operations were studied rela- 
tive to the hi andling of merchandise in retail self-service stores: Re- 
ceiving, checking in, price marking, movement to sales floor, stocking 
shelves, and the check-out. A study is currently being made on th: 
receiving operation of milk-receiving stations. Another study is in 
progress to discover the best techniques for use in getting research 
findings adopted. 


B. CURRENTLY ACTIVE LINE PROJECTS 


RM: c-392-1—Effective utilization of farm labor in marketing 
Base Petacg aeiliioae (Cornell University Agricultural Experiment 
Station). To adapt techniques, developed by industrial engineers 
to the study of operation in the farm processing and marketing field. 
To test the new techniques of time measurement and analyze their 
effectiveness. 

RM: c-392-2—Reducing the cost of physical handling in retail 
stores. To develop improved methods, equipment, and lay-out in 
retail stores and determine the best methods of putting the improve- 
ments ~ operation. 

RM: c-392-2a—ES-106—Labor utilization and efficiency in the 
sietalinn of Washington farm products (Washington Agricultur: ul 
Experiment Station). To increase the efficiency of operation in farm 
marketing processes with emphasis on more effective use of labo 
through the development of more efficient machinery and techniques. 

RM: o-392- -3—Improve the efficiency and reduce the cost of 
processing and marketing of dairy products by the use of motion and 
time study (Purdue University and USDA). To develop improved 
methods, equipment and lay-out in dairy-receiving , processing, and 
distribution operations, and determine the best methods of putting the 
improvements into operation. 
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Cc, HISTORY AND EVOLUTION OF THIS WORK 


Industry has found the motion and time-study techniques to be 
among the most effective means of reducing costs. It was not until 
about 1947 that agricultural research wor kers began to see the possi- 
bilities of applying these techniques to the marketing and processing 
of agricultural products. Inasmuch as there are considerable differ- 
ences in the two fields, new techniques often have to be developed. 
These research projects are developing new techniques as well as 
testing them by applying them to specific marketing problems. Re- 
outt being obtained ‘indicate that the motion and time techniques 
will be effective in reducing marketing costs. Part of this work has 
been conducted through cooperative arrangements with two State ex- 
periment stations and two retail chain organizations. 


D. FUNDS--ANNUAL EXPENDITURES 


Federal expenditures for the work have been as follows: 


PMA 


1000; Sidhske cocina nea sali a. hes tail oc oe : $13, 800 | 
95 sd3d ad 7 18, 800 


FE. EXAMPLES OF OUTSTANDING ACCOMPLISH MENTS 


Field work was begun on the project during May 1949. Observa- 
tions were made in a representative number of stores of a large mid- 
western chain organization. Application of the principles of motion 
economy to eac h of the operations brought about considerable im- 
provement in man-hour productivity. 

Preliminary findings indicate that in the receiving operation, pro- 
duction could be increased from a minimum and maximum of 83 and 
227 cases of commodities per man-hour to 314 and 358 cases, respec- 
tively. Truck tie-up time was reduced by an average of 45 percent. 
Although additional conveyors were added, the man-hour savings 
were sufficient to compensate for the conveyors in the first 2 to “6 
months. 

An improved method of checking in the merchandise reduced the 
minimum and maximum time of 2.4 and 4.4 man-hours per 1,000 cases 
to an average of 1.96 hours per 1,000 cases. 

The average clerk was price-marking 45 cases of 24 No. 2 cans per 
man-hour, which was increased to 87 cases per man-hour by the use 
of improved methods, equipment, and lay-out. The cost of additional 
equipment was very minor. 

The operation of stocking merchandise on shelf requires consider- 
able time. It was found that the average stock clerk, through the use 
of improved methods in all phases of “the stocking operation, could 
increase his production by more than 40 per cent. ‘Time studies 
showed no significant differences between daytime and nighttime 
stocking. 

The check-out operation represented more than 20 percent of total 
labor requirements in all stores studied. Lower unit labor costs could 
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result in substantial savings. Customer satisfaction and rapid cus- 
tomer turn-over are factors recognized by the industry as apertant 
influences on store volume. The conventional equipment, with mer 
chandise presorter, when oper ated by 1 man, produced 32 orders per 
hour with a labor cost of 3.1 cents per order (based on 14.29 ring-up 
items per order). 

An experimental check-out unit was designed and constructed re- 
quiring only 60 percent of the floor space required for the conventional! 
equipment and increased man-hour operation from 32 orders to 44 
orders, with a reduction in labor costs from 3.1 cents per order to 2 
cents per order. Advantages that were gained from this equipment. 
other than lower cost of operation, were: (1) Improved customer 
service, (2) improved accuracy in the ring-up of items to the proper 
department; and (3) a 10- percent improvement in accuracy in the 
making of change. Disadvantages were found to center in the fact 
that the equipment is limited pretty much to a one-man operation. 

In order to overcome this problem of lack of flexibility, anothe: 
check-out unit was designed and constructed which contained the prin- 
ciples of the first experimental unit. This later unit incorporated the 
use of a 7-foot electric belt conveyor which overcame all objections to 
the experimental unit and at the same time maintained the 44 orders 
per man-hour productivity as a one-man operation. Furthermore, as 
a two-man operation, this unit bettered production for a two-man 
operation on the conventional equipment. 

The methods, lay-out, and equipment developed under this project 
are rapidly being adopted by one of the largest chains in the United 
States, and will be used in hundreds of its stores. Indicative of the 
monetary saving that may be possible, it has been estimated that about 
2.5 million dollars per year may be saved in labor costs by this com 
pany by the complete adoption of the improvements for only one of 
the operations studied ; that is, the check-out stand. 

The final phase of the study has been concerned with the application 
of results obtained to stores in sections of the country other than those 
in which the basic material was gathered. This work has been car- 
ried on in Pittsburgh, Atlanta, and Boston; and, although acceptance 
of the material has been excellent, no figures representing actual in 
stallation of improved methods and equipment are yet available. Dif- 
ferent techniques for training have been used. 


F. SOME ADDITIONAL WORK NEEDED 


Result to date indicate that the techniques developed under. this 
project may profitably be applied to the entire field of agricultural 
processing and marketing. The present research in retail food stores 
has concerned itself primarily with the grocery department and 
check-out operation in the food chain stores. Similar research would 
no doubt prove productive in smaller type independently owned 
stores. Problems of operation in the small stores are distinctly dif- 
ferent from those of the self-service supermarkets. Owing to the 
stores’ small size, resources, and limited personnel, considerably less 
research and fewer improvements have been made in these stores than 
in the chain outlets. 
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Research should also be done in all types of stores in such other 
food-store departments as meat, fresh produce, and dairy. For ex- 
ample, a current trend in the retailing of meat is toward the self- 
service type of operation, Inasmuch as this is a new operation, there 
is relatively little experience in this field. The industry needs help 
in finding efficient methods, equipment, and lay-out for performing 
the operations of cutting, wrapping, displaying, selling, and rewrap- 
ping that are necessary to sell meat through self-service cases. 

The cost of retailing constitutes the largest single marketing cost 
for most agricultural “commodities, and labor costs are the largest 
single item in the retailer’s cost. The present world situation is 

causing relatively higher labor costs and greater shortages of man- 
power, both factors emphasizing the greater need for labor effici iency. 
The research under this project is designed, by increasing labor effi- 


ciency, to do something about marketing costs where they are the 
greatest. 
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PRICES AND INCOME 
Chaptcr 27—Part II 
ForeworD 


Farmers in pioneer America consumed most of what they produced 
and produced most of what they consumed. But as cities grew and 
transportation made possible specialized commercial production, farm- 
ers came increasingly to depend on money income from selling their 
products and, with mechanization and other technological develop- 
ments, more cash outlays were needed for production expenses. 

The great ups and downs in markets for farm products subjected 
farmers’ incomes to fluctuations they could neither anticipate nor 
control. Study of these problems led to research on farm prices and 
incomes and on factors underlying the demand and supply of farm 
products. 

This research has provided the basis of important measures for 
dealing with the farm-income problem. The Outlook program pro- 
vides the farmers an expert and extensive market forecasting service, 
to help them plan the most profitable production. Programs to sta- 
bilize farm prices are based upon the parity relationships between 
these prices and prices of the commodities farmers buy. Studies of 
farm incomes have highlighted the problems of those groups of farm 
families who have not shared in the Nation's economic progress. 

Research in this field has been used in wartime production and price 
control and rationing programs. In peacetime it enables agricul- 
tural leaders to anticipate the Nation’s longer-range needs for agricul- 
tural production and the implications of those needs for the future 
of agriculture. 

Commodity specialists in this field have been kept so busy applying 
the results of past research to current problems that they have had 
little time for new research in recent years. The RMA program is 
making it possible to do some fundamental research in previously 
neglected fields. Among the additional research needs pointed out in 
this chapter are studies of the variations of incomes by areas and be- 
tween different groups of farmers; relative buying power of farm 
and nonfarm incomes; and changes in supply-demand relationships 
for individual commodities and between related commodities, with 
the higher levels of prices and purchasing power since the war. 
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PRICES AND INCOME 
STATISTICAL SERVICES 
(BAh—A-2-2—Federal—Regular Funds) 

A, PURPOSE AND NATURE OF CURRENT WORK 


To provide (1) a central place in which basic agricultural statistics 
can be tabulated and maintained so that the continuous flow of widely 
varying requests for economic data which come to BAE can be an- 
swered promptly without disrupting the work of BAE or other De- 
partment agencies; (2) consultation and advice on sources, uses, and 
limitations of statistical data and on the statistical operations used 
in determining parity prices. Many statistical series are tabulated 
and maintained for the use of Department officials and research work- 
ers, and for publication in Outlook, and Situation Reports. A very 
large volume of statistical material is prepared in response to re- 
quests from private individuals, business concerns, and Members of 
Congress. 


B. CURRENTLY ACTIVE LINE PROJECTS 


A-2-2-1—Research in methods of determining parity prices and 
parity income and analysis of proposals for revision in the parity 
ae To provide information regarding (1) the adequacy of price 


data for determining parity prices for additional commodities as well 
as for shifting the determination of parity prices to a different point 
in the marketing system, (2) differentials for grade, location, season, 
and method of utilization, to be applied in the administration of active 
programs such as support prices, (3) research and analysis directed 
toward improving the parity formula, including analysis and reports 
on new parity proposals. 

2—Centralization and maintenance of basic data on prices 
and incomes. To compile, maintain, and centralize basic data on pro- 
duction, consumption, foreign trade, and prices of agricultural com- 
modities, as general economic conditions; and to improve the graphic 
presentation of data. 

A-2-2-3—Service work on basic data on agriculture. To provide 
data, special tabulations, and limited statistical analysis of basic data 
on production, consumption, income from and prices of agricultural 
products to other Government offices and to the public. 


C. HISTORY AND EVOLUTION OF THIS WORK 


The statistics service work was organized in its present form in 
early 1938. It was an outgrowth of similar work going back to days 
when BAE was first organized. Personnel engaged in maintaining 
basic data in several units were brought together as a single group. 
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The service was soon in a good position to deal with the flood of sta 
tistical requests which came with the war. The present organizatio 
serves as a focal point for economic statistics of the Bureau and the 

Department. It also simplifies the handling of requests which involve 
the subject matter of several commodity projects. 


D. FUNDS-—-ANNUAL EXPENDITURES 


In fiscal 1950 total expenditures were about $81,000. The numbe; 
of persons engaged in this work has been fairly stable since 193s. 
Before that time the work under this project was scattered among Var! 
ous units; therefore the expenditures cannot be accurately identified 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Development of the parity index and the index of prices received by 
farmers, in conjunction with others in the Bureau, is probably the most 
widely known accomplishment. The parity index, which shows 
changes in the level of prices paid by farmers, has figured prominently 
in all major farm legislation since 1933. The first. index of prices 
paid was published in 1928. The earliest index of prices received 
was published in 1924. Both of these indexes have had several revi- 
sions, the latest in each case having been published in January 1950. 

Statistical work on proposed and enacted legislation and long-rang: 
agricultural prospects ——During the last several years the statistics 
service group of BAE has participated i in the statistical work required 
for congressional hearings on long-range agricultural policy and pro- 
grams, ‘the Agricultural Acts of 1948 and 1949, and alternative pro 
posals. 

Centralization and maintenance of basic data relating to agricul- 
ture.—Agencies and individuals are speedily provided with basic sta- 
tistical information. They relate to the production of crops and live- 
stock and livestock products and their utilization ; quantity and value 
of United States foreign trade; prices received by farmers, parity 
prices, and terminal market prices for agricultural commodities; farm 
and nonfarm income ; and other data relating to conditions in the agri- 
cultural segment of the economy. 

Price information public ations summarizing support prices and 
maximum prices for agricultural products have been prepared from 
time to time and have been in keen demand. 


F. SOME ADDITIONAL HELP NEEDED 


Emergence of special conditions and needs will indicate the special 
research needed.—Continuing research is necessary to keep current 
much of the service work. 


MEASUREMENT AND ANALYsIs OF Farm INCOME AND ExpeNDITURES 
(BAE—A-2-3—Federal—Regular Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To (1) measure the income and expenditures of farm people as 
accurately as possible, (2) analyze the reasons for changes in total in 
come and its distribution, (3) forecast such changes, and (4) interpret 
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their impact on the relative welfare of farm people in terms of the 
parit concept and changes in nonfarm incomes. Current work is 
mainly concerned with the continuation and improvement of basic 
estimates relating to farmers’ income and expenses. 


B. CURRENTLY ACTIVE LINE PROJECTS 


A-2-3-1—Estimates of cash receipts from farm marketings. To 
prepare monthly and calendar-year estimates of cash receipts from 
farm marketings, by commodities and commodity groups, for each 
State and for the United States as a whole. 

A-2-3-2—Estimates of gross farm income, net farm income, and re 
lated series. To prepare annual Nation-wide estimates of (1) gross 
farm income, (2) the expenses of farm production, (3) the realized net 
income of farm operators, and (4) certain other series on farm income 
which may be readily derived from those specified; also, to develop 
suitable annual series relating to nonfarm income for comparative 
purposes. 

A-2-3-3—Situation, outlook, and service work connected with farm 
income and expenditures. To furnish estimates, analyses, and fore- 
casts of farm income and expenditures to other governmental offices 
and to the general public, (1) through the regular publication of data 
in the monthly issues of The Farm Income Situation, and (2) in re- 
sponse to special requests for information. 


C. HISTORY AND EVOLUTION OF THIS WORK 


The measurement of farm income and expenditures was among the 
earliest projects undertaken by BAE after its establishment in 1922. 
The first full set of estimates was published in 1924, and in some form 
the data have been kept up to date since then. In 1936 added impetus 
was given by the Soil Conservation and Domestic Allotment Act, which 
included income parity for agriculture as one of the goals of the farm 
program. This required a comparison of per-capita farm and non- 
farm incomes in terms of the relationship that existed in the 1910-14 
period. But the measures available in 1936 were either incomplete or 
otherwise unsatisfactory for this type of comparison. Accordingly, 
the Bureau of Agric ultural Economics, in ¢ ‘ooperation with other agen- 
cles of the Department, launched an extensive project of research and 
estimation in the field of farm-income statistics. The results of this 
project have formed the basis for the present measures of farm income. 


D. FUNDS—ANNUAL EXPENDITURES 


Annual expenditures on farm-income estimation and analysis— 
ey $63,000 in fiscal 1950—have not changed much in the 
last few years. Expenditures were considerably larger during the late 
1930’s, when the income- parity project was fin: anced in part by trans- 
fers from other appropriations of the Department. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Annual estimates of Gross and net farm income were fir St paeeen d 
in 1924.—This initial publication, covering the crop years 1919-20 
through 1923-24, was a pioneer achievement, as was the later develop 
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ment of monthly and State estimates of cash receipts and other exten- 
sions of the data during the 1920’s. More recent examples include: 

Development of income-parity estimates, providing for the first time 
a full set of Nation-wide estimates of gross income, expenses, and net 
income, on a calendar-year basis, and extending back to 1910. Detailed 
results of this project were published in a series of reports under the 
general heading of “Income parity for agriculture.” They were first 
assembled and summarized in Material Bearing on Parity Prices, a 
compilation of data presented at a hearing on parity prices and income 
for agriculture before a subcommittee of the Committee on Agriculture 
and Forestry, United States Senate, July 1941. 

[Inauguration of the monthly farm income situation report, system 
atizing the publication of data on farm income and providing up-to: 
date monthly estimates of cash receipts from farm marketings in each 
State. This report has become the basie source of information on farm 
income in the United States, and is widely used by the State colleges, 
farm organizations, Federal Reserve and private banks, marketing 
agencies, and others concerned with regional analyses of farm income. 

~ De velopment of State estimates of “far m production eapenses and 
net income. Estimates of production expenses by type and realized 
net income of farm operators in each State were published in 1945, 
covering the years 1929 and 1939-45. This phase of the work had to 
be discontinued in 1946. 

Detailed annual estimates of cash receipts by States, extending back 
to 1924, and showing receipts from each of the principal commodities 
in each State, were published i in 1946 in Cash Receipts From Farming, 
by States and Commodities. 

The distribution of farm families by size classes of income was esti- 
mated from a —— survey for the year 1946. This was accomplished 
under project RM: b-25, “Methods of measuring farm expenditures 
and income with ioe provided under the Research and Marketing 
Act.” In addition to showing the actual distributions of farm-oper- 
ator families according to the size of their gross farm income, net 
farm income, and net total income, one of the principal results of this 
project was to demonstrate the heavy dependence of families at the 
lower end of the farm-income scale on supplementary earnings from 
nonfarm sources. 


F, SOME ADDITIONAL WORK NEEDED 


Compilation of net farm income by States —A start has been made 
in this field; but estimates of production expenses and farmers’ net 
income were developed by States for only a few years, and they are 
now considerably out of date. The published estimates need to be 
thoroughly revised, brought up to date, and continued regularly on a 
current basis. 

Comparison of farm and nonfarm incomes—The Agricultural Act 
of 1949 includes a new definition of parity income for agriculture, a 
definition that requires direct comparisons of farm and nonfarm 
incomes in terms of equivalent standards of living for farm and non- 
farm families. The data now available are not completely suitable 
for this type of comparison; much additional research is needed, 
especially in measuring differences in the cost and content of living as 
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between urban and farming areas, and differences in the purchasing 
power of dollar incomes in the two situations. 

Nonfarm sources of income.—Enough data have been collected on 
the income of farm people from nonfarm sources to show their im- 

ortance. But considerably more data and research are needed to 
improve these estimates of income and to indicate its distribution by 
source among different types of farm families in the regions of the 
country. 

Size distributions of farm income.—Satisfactory estimates of the 
distribution of farm-operator families by size of income are available 
for 1946. But additional surveys and research are needed to learn 
something about the way the size distribution of net farm income 
changes urine periods of prosperity and depression. 


DeMAND AND Price ANALYsIS 
(BAE—A-2-4—-Federal—Regular Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To (1) analyze and evaluate the factors affecting the demand for 
farm products such as levels of employment and consumer income, 
governmental and business expenditures, foreign trade, and _ prices; 
(2) forecast changes in the levels of demand and prices received for 
farm products; and (3) issue such analyses and forecasts in the 
monthly publication, The Demand and Price Situation. This work 
provides a basis from which commodity specialists can evaluate the 
prospects for future demand for indiv idual commodities. Such infor- 
mation on the probable market conditions for their products enables 
farmers to plan production and marketings more efficiently. These 
analyses are also useful to Government officials in planning and ad- 
ministering programs and to many businessmen who are especially 
concerned with the farm market. The immediately current work is 
mainly devoted to evaluating the impact of increasing military outlays 
on the domestic economy and on the demand for farm products in 1951. 


B. CURRENTLY ACTIVE LINE PROJECTS 


A-2-4-1—Demand analysis, outlook and situation reports, and serv- 
ice work. To develop data and methods which will enable more 
precise measurement of the effect of changes in the general economy 
on the demand for farm products and to provide 1 egularly informa- 
tion on the demand outlook for agricultural products, through publi- 
cations and special reports. 

A-2-4-3— United States tariff rates on agricultural products. To 
prepare and publish a report on the tariff rates, import taxes, and 
processing taxes, for each agricultural commodity, and a complete 
history of all changes from ‘September 1922 to date, with the soa 


authority for each “change. This enables commodity specialists to 
study the effects of changes in tariff rates on the supplies of foreign 
agricultural products available in the United States and the extent 
of their competition with United States farm products. 
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Cc. HISTORY 





AND EVOLUTION OF THIS WORK 





The analysis of the demand outlook for farm products was among 
the earliest projects undertaken by BAE. An evaluation of the out- 
look for agricultural prices and income was presented at the first 
outlook conference, held in 1923. Beginning in 1924 the monthly 
supplement to Crops and Markets contained a regular article on the 
price situation. The separate BAE publication entitled “The Price 
Situation” was published monthly from May 1927 to January 1937. 
Beginning in February 1937 The Demand and Price Situation (BAE). 
comparable to the current publication, was begun. 








D, 





FUNDS 





ANNUAL EXPENDITURES 








Expenditures for the analysis of the general demand and price level 
were approximately $38,000 in fiscal year 1950, These expenditures 
were only slightly larger than those made 10 years previously. Before 


the early 1930°s this werk was carried on as part of the regular work 
on mmcome. 





Kk. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 





(‘onstruction of indexes of consumer purchasing power.—In the 
early 1930’s and before the development of national income estimates, 
there was need for a series which would reflect changes in consumers’ 
purchasing power. An index of the income of industrial workers 
was constructed for this purpose. A more comprehensive index of 
nonagricultural income payments was also developed. These indexes 
provided the first means of measuring the effect of changes in con- 
sumer purchasing power on the demand for farm products, and made 

| possible to give farmers more accurate forecasts of the demand for 
farm products as a guide in deciding what to produce and when to sell 
their products. 

Measuring and making known the effects of nonfarm changes on 
demand for farm products —In the last 10 years considerable progress 
has been made in deve loping a set of an: alyses which aids in measuring 
the effect of changes in the domestic economy on the demand for farm 
products. Thus it has been possible to provide farmers and other in- 
terested persons W ith better indications of prospective market condi- 
tions than heve been previously available. Some of this material was 
summarized in Forecasting the Demand for Agricultural Products, a 

(aff paper published in December 1949. 

Lnalysis of long-term trends and prospects an agriculture.—Report 

A Study of Selected Trends and Factors Relating to the Long 
Range Pees for American Agriculture was written for the House 
Committee on Agriculture in early 1948. This study, prepared in 
cooperation with other divisions of the BAE, was parsicutarly con- 
cerned with the prospects for agriculture in the next 25 years. The 
snalysis of these long-term trends has provided a basis for appraising 
long-term progranis of the Department. It has been used by the Con- 
cress, by various governmental agencies including the armed services, 
by farm leaders, and by businessmen, as one element in making their 
plans for the future. 

Reawision of AZrie ultural price indeae s.—In coope ‘ation with other 
divisions of the Bureau more accurate indexes of prices received and 
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prices paid by farmers have been constructed. They are currently 
published and used to show changes in the buying power of farm 
products. 

Keeping agriculture informed of changes in United States tariff 
rates on agricultural products.—A. bulletin on U nited States tariff 
rates on agricultural products was first published in June 1934 and 
became an authoritative and widely used handbook on this subject. It 
has been revised whenever major changes have occurred. A new re- 
port is in process including the comprehensive changes made at Ge- 
neva, Switzerland, in 1947 and in Annecy, France, in 1949. 







F. 





SOME ADDITIONAL WORK NEEDED 


Expansion of study of farm—nonfarm relationships —The knowl- 
edge of relationships between purchasing power of nonfarm people 
and the demand for farm products which has been built up over the 
past should be extended and improved. It should be desirable to 
evaluate more closely the effect of changes in the farm economy on the 
nonfarm economy, and vice versa, and to obtain a better understanding 
of the effects of farm price-support programs wpon the stability and 
level of the nonfarm economy. 

Revision of price indexes —Steps should be taken as soon as possible 
to revise the indexes of prices received and paid by farmers to reflect 
postwar conditions. The present indexes are based on weights for 
the prewar period 1937-41. If quantity weights were based on post- 
war patterns of living and production, these indexes would measure 
more accurately the ¢ hi anges in prices received and paid by farmers. 

Research on the general price level—Research 1s needed as to the 
effect of monetary and fiscal factors on the general price level, and 
on the agricultural price level in particular. Such research would 
be particularly timely now in view of the prospective sharp increase 
in military expenditures. 





MEASUREMENT AND ANALYSIS OF Foop Supplies AND CONSUMPTION 

















(BAK—A-2—5—Federal—Regular Funds; BAE—RM : ¢—32—Federal—RMA 
Funds ) 








A. PURPOSE AND NATURE OF CURRENT WORK 





Regular funds 

To (1) coordinate available information on the production, stocks, 
foreign trade, and military and other governmental takings of major 
foods in order to measure the consumption of food in the United 
States; (2) analyze the factors which influence current domestic food 
consumption; and (3) forecast year-to-year changes in domestic food 
consumption resulting from changes in consumer buying power and 
trends in national eating habits. The official estimates of food con- 
sumption and the ev: aluation of the current and prospective food sit- 
uation provide or can provide the foundation for production and 
distribution st esshing by farm groups and by the food industries, and 
for the development of national food policies in peacetime and during 
national emergencies. 
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RMA funds 


To obtain a more accurate and complete knowledge of food con- 
sumption in the United States. On the basis of this knowledge, the 
future demand for food and the potential markets for farm food 
products in coming years may be more precisely evaluated. Through 
this evaluation, farmers and the food industry should be able to im- 
prove their incomes by adjustments that will provide consumers with 
the foods most in demand at any particular time. This project t is 
complementary to the regular work on per capita food consumption 
(A-2-5) by BAE, but differs in essential features. Present estimates 
are based entirely upon data collected for other purposes, whereas 
this study taps new sources of information more closely related to the 
actual movement of food into consumption channels. Furthermore, 
it is aimed at developing aspects of food consumption hitherto only 
incidentally uaiaiad eh dee wastes and losses at different levels 
of distribution, seasonal variations in consumption, differences among 
geographical areas, and distribution among types of food users, for 
example, individuals and institutions, as well as more detailed and 
intricate analyses of demand for all foods combined and for individual 
foods. 

B, CURRENTLY ACTIVE LINE PROJECTS 


Re gular funds 

A-2-5-1—Statistical estimation of food consumption in the United 
States. To develop the official estimates of the total and per-capita 
consumption of principal food commodities in the United States, in- 


cluding detailed information on their supply and distribution, and to 


prepare related index numbers for all 
groups of foods. 

A-2-5-2— Analysis of food supply and distribution and preparation 
of the periodical report, National Food Situation. To analyze factors 
affecting food consumption, demand for food, and retail food prices, 
in order to know the over-all food situation and outlook for adminis- 
trative use and for publication in the National Food Situation as the 
authoritative, oficial statement for widespread use by farmers, con- 
sumers, processors, and distributors. 

A-2-5-3—Service work connected with food supplies and distribu- 
tion. ‘To answer requests for information relating to food supplies, 
distribution, consumption, and retail prices from ‘Government agen- 
cies, the Congress, and the general public. 


ner { funds 


Analysis of changes in over-all food consumption to disclose the 
ies significant factors of supply and demand. This will provide 
new and more reliable information for use in estimating future de- 
mand for agricultural commodities for domestic food use. 

Analysis of the pilot study on food consumption in public eating 
sae s in Minneapolis to learn the relative importance of such estab- 
lishments as food processors and distributors. 

Estimation of the retail value of various types of food to learn 
chair relative importance in total food expenditures, both currently 
and in past years. 

4. Development of data on differences in consumption rates by sea- 
son of year, by consumer inegme group, as between urban and rural 


oods combined and major 
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families, and so forth, and analysis of such data for use in forecast- 
ing food demand and food prices. 

5. Building an analyzed and annotated list of the significant litera- 
ture on food consumption, demand, and prices.—Such basic informa- 
tion has never been brought together in a comprehensive way. 


C. HISTORY AND EVOLUTION OF THIS WORK 


Regular funds 


The United States Department of Agriculture has collected and 
published information on food production for many years, but in- 
formation on food consumption has been of comparatively recent de- 
velopment. Interest in food consumption was heightened by the ap- 
pearance of the surplus problem in agriculture follow ing World War 
I, and the need for accurate data became particularly apparent in 
connection with production programs under the Agricultural Adjust- 
ment Act of 1933 and subsequent legislation. One of the objectives 
of the production program was the maintenance of adequate supplies 
of food for domestic consumers. To attain this objective, it was 
necessary to develop historical series on per-capita food disappear- 
ance which could be analyzed in terms of long-time trends, shifts in 
demand, and nutritive content. This interest in food-consumption 
data, partially rooted in the farm-surplus problem, was reinforced 
through events of an opposite character—the droughts of 1934 and 
1936 awakened fears of food shortages. The effects of these droughts 
on the national food supply were analyzed in a series of special re- 
ports issued by BAE between October 1934 and September 1936. 
When World War II dictated an appraisal of our food requirements 
and resources, the Bureau issued, in March 1941, a compilation of per- 
capita consumption data entitled “Consumption of Agricultural Prod- 
ucts.” 

Beginning in 1942, estimates of the per capita consumption of major 
foods have been regularly published in The National Food Situation, 
as well as analyses of food supplies and distribution. These esti- 
mates and analyses are used by administrative agencies, congressional 
committees, and by producer, distributor, and consumer groups, as 
the official, independent, and authoritative statement of the United 
States food situation. 

A research project in 1941 and 1942 combined food purchase and 
expenditure data from the Consumer Purchases Study of 1935-36 with 
Nation-wide annual data, to obtain estimates of food consumption 
and expenditures of families in the several income groups. These 
have been developed further in recent years; they provide basic data 
for analysis of food consumption by income level. Such analysis 
has markedly improved the forecasting of the demand for farm 
products and of the quantities of food that will be consumed annually 
in the country. 


RMA funds 


More intensive and vigorous statistical work on food consumption 
was begun with RMA funds in September 1947. Emphasis has been 
placed « on the reappraisal of existing food consumption statistics to 
find out inadequacies and thus to learn what supplementary data are 
most needed; the examination and appraisal, in collaboration with 
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analysts in Government, trade, industry, and private research insti 
tutions, of sources of additional data; working out methods fo: 
systematically collecting and compiling new data; and the analysis 
and coordination of available data for regular publication and for 


further analysis of the demand for food ‘and the expansion of th 
market for farm products. 


D. FUNDS—-\NNUAL EXPENDITURES 
Re gular funds 

The work on food consumption was performed on a part-time basis 
by one or two professional staff members until about 1940. From 1940 


to date the annual expenditure has been between $10,000 and $18,000. 
Total expenditure in 1949-50 was about $14,000, 


RM. { fu nds 


During the 3 years of RMA existence, expenditures on this project 
have averaged $16,000 annually from RMA funds. 


EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


R. gular funds 


The National Food Situation presents the only compre hensive evalu- 
ation of the Nations food supplies and consumption available from 
either Government or private sources.—It was published intermit- 
tently from 1934 to 1942 and has been published regularly since that 
time. Parts of thes se summaries have been used for reports of the 


President, or Cabinet members, of congressional committees, of indi- 
vidual ¢ eee and Senators, of the officials of food trade organ- 
izations such as the Grocery Manufacturers’ Association, farm organ- 
izations, private research organizations, newspapers, magazines—both 
popular and specialized. Several reports on aspects of the United 
States food situation have been prepared for international bodies such 
as the Combined Food Board, International Emergency Food Coun- 
cil, the Food and Agriculture Organization, and other organizations 
of the United Nations, etc 

Basic information for military and civilian agencies concerned with 
food procurente nt and administration of food policie S UMS provide d 
by the official con pilation of statistical information on the United 
States supply a id distri ibution of all major food commodities —These 
reports were prepared reguli uly on a calendar-year basis for admin- 
istrative use during World War U and are now published from time to 
time for use of food producers, distributors, ete. 

S pe cial fiscal year re ports to a Secretary of Agriculture have sUp- 
plied the only available summaries of the exports of major food com- 
modities on a fiscal year hasis and with breakdown by country of 
destination.—These have been very useful to farm and food. trade 
groups as well as for administrative purposes. The reports were 
prepared for fiscal years 1946 to 1949 in cooperation with Production 
and Marketing Administration and the Office of Foreign Agricultural 
Relations. 

Analysis of current and projected demand for food.—This analysis 
has been essential to the determination of agricultural and food poli- 
cies by administrative officials and the Congress, and to farm a 
and the food industries in analyzing their produc tion rates and dciaand 
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prospects. Numerous analyses of demand for foods together and for 
individual commodities were prepared for administrative use during 
7 since World War Il. Sever a have been published in What Peace 

Can Mean to American Farmers, the report to the House Agricultural 
Committee on Long Range Agricultural Policy, and in “testimony 
before congressional committees. 

Providing data on food consumption for use in estimates of the 
nutritive value of the per capita food supply by the Bureau of Human 
Nutrition and Home Economics.—Information on nutritive values is 
important in determining the effects of various food developments 
on the average diet of American people. 

Service work.—Numerous contributions of statistical data, back- 
ground information, and analyses of current and prospective food 
situations have been made to other Government agencies, congressional 
committees, newspapers, magazines, radio, t ade assoc iations, for 
speeches by Government officials, Members of Congress, representa- 
tives of farm and trade organizations, private research organizations, 
and individuals. 


RMA funds 


Department of Agriculture Miscellaneous Publication 691, Con- 
sumption of Food in the United States, 1909-48, brought together for 
the first time detailed information on the per capita consumption of all 
major food commodities in the United States.—This publication is an 
innovation in that it not only presents the data, but describes how 
they were arrived at, how they can be used, and what their chief limi- 
tations are. According to information received from food distribu- 
tors, processors, producers, advertising agencies, Members of Con- 
gress, experiment stations, universities, ete., it is a highly significant 
contribution to the knowledge of food production and distribution. 

The importance of the bread and flour enrichment program in 
improving the diets of this country has been appraised on the basis 
of special surveys of the use of synthetic vitamins and iron. Between 
10 and 20 percent of the per capita supplies of niacin, thiamine, ribo- 
flavin, and iron have come from synthetic enrichment. 

The estimation of the consumption of canned fruits and vegetables 
in postwar years has provided the canning industry with data to aid 
in its adjustment from a wartime to a peacetime basis. These are 
derived data using figures on supply and distribution of canned fruits 
and vegetables, including information on wholesalers’ stocks, gathered 
in cooperation with the Bureau of the Census and the Production and 
Marketing Administration. 

A comprehensive analysis of various estimates of food requirements 
and demand provides the basis for better understanding of the prob- 
/ems involved in determinations of food policies and in forecasting 
demand for food —This analysis includes the facts learned about the 
assumptions and methods used in the various estimates, the estimates 
themselves, and their implication. 

Special studies that provide information on the supplemental 
sources of calcium, the consumption of alcoholic beverages and their 
importance to agriculture, and the supply and distribution of fishery 
products and of spices are of obvious value to the food technicians 
and to specific food industries.—Results of the study on fishery prod- 
ucts have been published; the others will be in forthcoming issues 
of the National Food Situation. 

78552—51—-vol. 3-10 
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F. SOME ADDITIONAL WORK NEEDED 


Intensive analysis regarding individual foods—More intensive 
analysis of factors influencing the demand for and consumption of 
individual food commodities is needed in order to improve forecasts 
of consumption and to provide a more accurate basis for long-term 
adjustments in production. This is particularly important in the 
case of commodities that show pronounced long-time trends either 
upward or downward; for example, it would be profitable to many 
groups to learn what might be the limits to the dow nward trend in 
the consumption of wheat flour and potatoes, and to the upward trend 
in oe juices and some dairy products. 

Food consumption in rural areas.—We do not have recent infor- 
mation on food purchases by rural groups comparable to the informa- 
tion we have for urban groups. Such information is needed to aid in 
making accurate comparisons between the economic position of agri- 
culture and the rest of the economy and to improve our ability to 
estimate the total United States demand for food. 

Regional differences in food consumption.—Information bearing on 
regional differences in the consumption of major foods is greatly 
needed. As the bulk of our consumption information is in the form 
of national averages, it does not reveal noteworthy changes that are 
taking place in various regions of the United States. This type of 
information is in great demand by private groups such as food dis- 
tributors and by research workers who are dealing with regional 
problems. It would also be extremely important in the development 
of food requirements during any emergency period. 

Food consumption in public eating places.—Very little is known 
about the volume and type of food dispensed in public eating places 
and the relative importance of this segment of food demand. The 
pilot study in Minnesota could serve as a basis for the development 
of a Nation-wide survey of the distribution of food through public 
siatdaien places. 

C onsumption of nonfood commodities—Basic research on the con- 
sumption of nonfood agricultural commodities, comparable to that 
on food commodities, is needed in order to improve the forecasts of 
the demand for such commodities and in order to develop a better 
basis for the adjustment of agricultural production between food 
and nonfood commodities. 


STATISTICAL TECHNIQUES 
(BAE—A-—2-6—Federal—Regular Funds) 
A, PURPOSE AND NATURE OF CURRENT WORK 


To improve the analysis of supply, demand, and price relationships 
for farm products through the development and application of ap- 
propriate statistical techniques. The value of much of BAE’s outlook 
work depends upon the accuracy with which the factors affecting 
commodity prices, consumption, and production can be defined and 
measured. Improvement in the general quality of this work depends 
toa considerable extent upon improvements in the statistical techniques 
used to measure economic relationships. Current work is particularly 
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concerned with methods of measuring price and consumption relation- 
ships from time series data. The more technical computing work of 
the Bureau is centralized under this project to insure its efficiency 
and accuracy. 

B. CURRENTLY ACTIVE LINE PROJECTS 


A-2-6-1—-Consultation and service work on statistical techniques, 
including statistical computations. To provide continuous consulta- 
tion on statistical problems to commodity specialists in situation and 
outlook work and to centralize the more technical computing in this 
field. 

C. HISTORY AND EVOLUTION OF THIS WORK 


Work on statistical techniques for measuring economic relation- 
ships has been carried on in BAE since its organization in 1922. In 
the 1920’s outstanding contributions were made by various workers in 
this field. Prior to 1939, this work was carried on inform: ally by staff 
members whose primary responsibilities were for commodity analysis 
or general economic forecasting. It was recognized as a separate field 
of work in 1939, and from then until 1946 one or more professional 
statisticians were assigned full time to statistical consultation and re- 
search and the clerical staff engaged in statistical computation was 
centralized under this project. Lack of funds since 1946 has prevented 
the assignment of a full-time worker to this function. 


D. FUNDS—-ANNUAL EXPENDITURES 


About $19,500 was spent on specialized statistical computations in 
the fiseal year 1950. All of this went into the central computing pool. 
No professional worker was assigned to this field in 1950. Expen- 
ditures for professional salaries ranged from $10,000 to $15,000 yearly 
from 1939 through 1946. Prior to 1939 the work was not formally 
separate from other functions. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISH MENTS 


Early leadersh ip in the application of statistical te chnique sto price ‘ 
supply, and consumption analysis for farm commodities—Prior to 
1922 only a few attempts had been made to measure factors affecting 
prices or production of farm products. Few farmers or farm econo- 
mists recognized even the possibility of measuring these factors, and 
still fewer “knew how this might be done. 

The commodity outlook work inaugurated by BAE in the early 
1920’s reflected a growing belief that these rel: ationships could in fact 
be measured and that the information obtained would be useful to 
farmers and policy makers. Modern statistical techniques were adap- 
ted to commodity analysis and information on them was disseminated 
through journal articles, mimeographed publications, and other media. 
A standard reference work, Ezekiel’s Method of Correlation Analy- 
sis (1930), summarized the methods developed during the 1920's and 
made them available to students and agricultural economists in a 
convenient form. BAE workers also pioneered in the development 
of graphic methods of correlation analysis which, for rough work, 
were faster and more flexible than the standard mathematical methods. 
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BAE’s leadership in this field during the 1920’s did much to raise 
the general level of understanding among farm economists and farm 
ers of the factors affecting prices and consumption of farm product: 
Discussions of agricultural policy were placed upon a sounder factua 
basis as a result of this improved understanding. 

Cooperation in the development of new statistical techniques anu 
more efficient methods of computation.—Since 1930, several BA 
workers have contributed to the efficiency of statistical work by de 
veloping simpler or more compact forms for the computation of 
statistical measurements. During 1945-46 the Bureau cooperated 
with the University of Chicago in adapting a new technique to the 
analysis of the demand for food. This technique has received wide 
attention among professional statisticians and economists as a new 
research tool, and for certain types of economic problems it may super 
sede the conventional correlation methods. BAE’s cooperation cen 
tered on the development of a realistic economic model of factors 
affecting the demand for food as a concrete test of the applicability of 
this method in the field of agriculture. 


F. SOME ADDITIONAL WORK NEEDED 


Development of methods for reconciling individual commodity 
analyses with analyses for larger commodity groupings.—The meth- 
ods generally used for commodity price analysis result in an inde- 
pendent explanation of the demand for each commodity. Ordinarily, 
no formal method is used to reconcile the results for, say, cattle and 
hogs separately with analyses of the demand for meat animals as a 
group or for all meat at retail. Combining our knowledge of the de- 
mand for individual farm commodities into an integrated pattern 
will require considerable experimentation and development of ap- 
propriate statistical techniques. 


Pricer, SuPPLY, AND ConsumprTion ANALYsIS FOR Farm Propvucrts 


(BAE—A-2~—7—Federal-Regular Funds; BAE—OES RM: c-33—Federal-State- 
RMA Funds) 


A. PURPOSE AND NATURE OF CURRENT WORK 
Regular funds 


To (1) analyze the current and prospective economic positions of 
the principal agricultural commodities and (2) make such analyses 
available through regular publication and on special request. The 
analyses bear on both past relationships and the short- and longer 
range outlook for the principal agricultural commodities. Basic tab- 
ulations and analyses are kept up to date and are made available to 
administrators of this and other Government agencies, legislative 
bodies, international agencies, farmers, farm organizations, commer- 
cial and industrial concerns, and the general public. Periodic reports 
are issued on each of 12 major farm commodities and commodity 
groups. High lights of these reports receive a wide secondary circula- 
tion through the Agricultural Extension Service, farm and trade 
journals, radio, and other media. 
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RMA funds 

For nearly all farm products, there are aspects of supply, demand, 
and price which need intensive and specialized investigation. 
Changes in price relationships, shifts in demand, shifts in the size 
and distribution of and expenditure from consumer incomes, changes 
in agricultural price policies, including buying and selling policies of 
firms pecranng agricultural commodities, strongly influence the 
production, marketing, and consumption of farm products. These 
create special problems for particular commodities and areas. Farm- 
ers need better information on the factors affecting the longer-range 
prospects for supplies, consumption, and prices of their commodities 
because their operations are to a large extent determined by long- 
range plans and commitments. Results of comprehensive study of 
the factors affecting production, prices, marketing, and consumption 
of individual farm commodities are needed by the Government for 
the development of effective planning and the carrying out of such 
programs as production goals, price supports, and diversion programs. 
They will also be valuable to processors and businessmen who handle 
agricultural commodities and to the consumers of these commodities. 


B. CURRENTLY ACTIVE LINE PROJECTS 


Regular funds 

A-2-7-1 through A-2-7-12. The continuing work under each of 
these 12 commodity line projects under this work project is basically 
the same: To appraise the current and prospective economic position 
of the commodity or group of commodities in question; to carry on 
statistical and analytical work necessary to such an appraisal; and to 
make available through regular publications and on special request 
the results of these appraisals. Each of the line projects centers 
around the preparation of an Outlook and Situation report contain- 
ing interpretations of recent developments in the production, prices, 
and distribution of the commodities in question, and a statement of 
the factors which are likely to affect prices and consumption of the 
commodity during the next few months. The 12 situation reports 
relate to livestock and meat, fats and oils, dairy products, poultry 
and eggs, wheat, feeds, fruits, vegetables, sugar, cotton, wool, and 
tobacco. The reports on food, tobacco, vegetables, and fruits are pub- 
lished quarterly. The Sugar Situation is an annual report, and the 
rest of the reports are issued 8 to 10 times a year. 

Individual line projects, A-2-7-1 through A-2-7-12, are discussed 
in the respective commodity chapters. 

A-2-7-18—Wholesale and retail prices of meats. (Discussed in 
Chapter 1: Livestock.) 

A-2-7-14—Special Statistical Report: Dairy. (Discussed in Chap- 
ter 2: Dairy.) 

A-2-7-15—Economic analysis of the dairy industry. (Discussed 
in Chapter 2: Dairy.) 

A-2-7-16—Citrus Fruit During World War II. (Discussed in 
Chapter 13: Deciduous Fruits and Tree Nuts.) 
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A-2-7-17—Monthly pattern of receipts of important vegetables ai 
major markets, 1941-45. (Discussed in Chapter 14: V egetables. ) 

A-2 -7-19—Improved statistical series on tobacco consumption. 
(Dise sussed i in Chapter 17: Tobacco.) 

A-2-7-20—Analysis of current situation and outlook for naval 
stores. (Discussed in Chapter 21: Forests and Forest Products.) 


RMA funds 

RM: c-33-11—Analysis of factors affecting production and price 
of meat animals and meat. (Discussed in Chapter 1: Livestock). 

RM : c—-33-12—F actors affecting prices and demand for feed grains. 
(Discussed i in Chapter 8: Feeds and Forage.) 

RM: c-33-13—Analysis of factors affecting prices and demand for 
tobacco and tobacco products. (Discussed in Chapter 17: Tobacco.) 

RM : c-33-14-18-19—Analysis of factors affecting consumption of 
peanuts for food. (Dise ussed in Chapter 11: Oilseeds and Peanuts.) 

RM: c—33-15—Analysis of factors affecting price and consumption 
of cotton and cotton products. (Discussed in Chapter 10: Cotton and 
Other Plant Fibers.) 

RM : c-33-16—Consumption requirements, and price, supply, and 
consumption analysis for apparel wool. (Discussed in Chapter 1: 
Wool and Mohair.) 

RM : c-33-17—Analysis of factors affecting production and utili- 
zation of milk and dairy products. (Discussed in Chapter 2: Dairy.) 


Currently active line projects carried on by agencies other than BAE 


RM: c-33-10—Mainland markets for Hawaiian horticultural prod- 
ucts. Hawaii Agricultural Experiment Station. 

RM: c-33-6—Reducing instability of market prices for Michigan 
farm products. Michigan Agricultural Experiment Station. 

RM: c-33—Determination of ch: anges in demand and consumption 
patterns for dairy products. Michigan Agricultural Experiment 
Station. 

RM: c-33-5—Pricing policies for fruits and vegetables in retail 
stores. Maryls ind Agricultural Experiment Station. 

RM: c—-33-8—Competitive factors in mainland marketing of Ha- 
Wwaiian Sowee and foliages. Hawaii Agricultural Experiment Sta- 
tion. 

RM: c—33-1—Changes in demand affecting marketing of farm 
products. Iowa State College Agricultural Experiment Station. 

RM: c-33-4—Timing and amplitude of changes in prices of farm 
products. Illinois Agricultural Experiment Station. 

RM: c-33-3—F actors affecting demand for citrus fruit, Florida 
Agricultural Experiment Station. 


HISTORY AND EVOLUTION OF THIS WORK 


Regular funds 


The outlook work, together with the related statistical and economic 
analyses, has been carried on continuously since it was begun, in the 
early 1920’s, to provide farmers with the best available outlook 
information on which they can base their production and marketing 
plans. Business and industrial concerns had long been able to obtain 
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essential economic and statistical facts concerning markets for their 
products through their own research staffs or from private research 
organizations. "The outlook work of the Bureau was designed to place 
farmers in a comparable position for obtaining basic information with 
respect to the prospective demand and supply situation for agricul- 
tural commodities. 

Results of the outlook analysis appear regularly in the situation 
reports and are presented at the annual Agri icultural Outlook C on- 
ference. The situation reports have gr: adually covered an increasing 
number of commodities and the annual Outlook C onference has given 
inereasing attention to the outlook in particular farming areas and 
regions. ‘For the past 3 years, commodity specialists from State agri- 
cultural colleges have assisted in preparing Outlook ¢ ‘onference is- 
sues of some ‘of the important situation reports, aiming to increase 
their usefulness to extension workers throughout the country who 
adapt the over-all outlook appraisals to the needs of farmers in local 
areas. Basic economic series with respect to the various commodities 
have been continuously improved and expanded, and this is likewise 
true of special analyses and studies of the supply, price, and consump- 
tion of agr icultural commodities used within the Government and by 
the general public. 


RMA funds 


Concurrently with the development of the outlook work, BAE 
statisticians began to analyze basic factors affecting the prices of 
agricultural produets. Some of these basic analyses \ were quite suc- 

cessful in explaining changes in farm prices on the basis of the limited 

number of factors such as supply of the commodity, consumer’s in- 
come, supply and price of competing products, and other factors. 
Similar work was done in the analysis ot changes in acreage, produc- 
tion, and livestock numbers in response to earlier changes in prices 
received by farmers. As the basic statistics on farm production, 
stocks, domestic consumption, prices, and consumer income were im- 
proved, analytical work of this sort was extended to more and more 
farm products. This work during the 1920's and in fact until 1947 
was done on regular funds of the Bureau of Agricultural Economics 
(financial project: prices, income, and marketing). However, most 
of the effort apphed under this appropriation in recent years has been 
directed to current outlook appraisals, to handling requests for in- 
formation, and to answering specific questions of immediate impor- 
tance rather than to sy stematic studies in this field. 

With the passage of the Research and Marketing Act of 1946, a 
new source of funds was made available for more intensive and 
specialized analysis in this field. Particularly applicable to this type 
of work was the authorization under title II, “To collect and dissemi- 
nate marketing information, including adequate outlook information 
on a market-area basis, for the purpose of anticipating and meeting 
consumer requirements, aiding in the maintenance of farm income, 
and bringing about a balance “bet ween production and utilization of 
agr icultural “products. ” During the past 4 years, RMA projects have 
been ee” in seven different commodity fields, namely, meat ani- 
mals and meat; feeds; dairy and dairy products; tobacco and tobacco 
products ; fate: oils, and peanuts; cotton and cotton products; and 
apparel wool. Particular attempt is being made to utilize new sta- 
tistical data relating to the price, supply, and consumption of agricul- 
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tural products; to apply improved statistical methods to measure 
ments in this field ; to examine more thoroughly the price-making fa 
tors present at different stages of the marketing structure; to focus 
as much analytic work as possible on problems arising in particular 
areas or regions; and to analyze the demand for end-products made 
from agricultural raw materials. This fundamental work will be 
extended into other commodity fields as the work proceeds. 


D. FUNDS—ANNUAL EXPENDITURES 
Regular funds 
During the last 2 or 3 years annual expenditures for these com- 
modity line projects, including issuance of the commodity situation 
— have run about $200,000. In 1950, this work cost about 
$219,000 of regular funds. Starting from relatively small beginnings 
in the early 1920's, the personnel and the commodity coverage of this 
work increased through the 1920’s and 1930’s. The persons at work 
on these line projects are fewer now than in 1940, by which time the 
present range of commodity situation reports had been established. 


RMA funds 


During each of the last 3 years approximately $70,000 has been 
expended under this project. The cost in 1950 was $71,000 of RMA 
funds. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Regular funds 
Issuance of outlook and situation reports —The regularly published 


situation reports for the principal agricultural commodities are a 
unique development in the field of statistical and economic research 
in agriculture. Farmers and others interested in agriculture are pro 
vided with analyses of current trends affecting prices, production, 
marketing, and consumption of these commodities, with appraisals of 
future prospects, and with significant statistical series relating to 
these commodities. Approximately 40,000 copies of the commodit} 
situation reports are regularly distributed to individuals, business 
concerns, colleges, research workers, and Government agencies both 
in this country and abroad. 

Improvement and dissemination of basic statistics relating to sup- 
ply, price and consumption of agricultural commodities.—Statistical 
series relating to the principal commodities are maintained and are 
frequently combined and reconstructed so they will be particularly 
useful for analytical purposes. Many of these series appear regularly 
in the commodity situation reports, and special statistical supplements 
are frequently prepared and published. Feed Statistics, a statistical 
handbook on feed, published in 1940, has been revised annually and 
expanded. A report on Production and Consumption of Fruits, 
1909-40 was published in 1943 and a similar publication on vegetables 
was published in 1944. A technical bulletin, Wholesale Prices of 
‘ats and Oils in the United States: Index Numbers, 1910-39, and a 
technical statistical bulletin, Production and Consumption of Dairy 
Products, were published in 1940. 

Statistical and economic analysis of problems in the field of supply. 
price, and consumption of agricultural commodities.—There has been 
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steady progress in the development of methods of measuring and 
analyzing factors affecting the price, production, and consumption of 
agricultural commodities. Rather than appearing as formal bul- 
letins, the bulk of these analyses are used as working tools by the com- 
modity analysts. However, a considerable amount of this material 
was brought together as working data under the title “Some Sta- 
tistical Relationships Used in Price Analysis and Outlook Work,” 
which was prepared at the annual outlook conference in November 
1949 at the request of State workers who had asked for a technical 
discussion of problems and methods in agricultural price analysis. 
The results of this type of analytical work appear as special analyses 
in the various situation reports. Such data and analyses are useful 
to and requested by farmers, farm organizations, and others in plan- 
iing production, processing, and marketing activities. They are also 
useful to legislative and other bodies who are concerned with over-all 
policy affecting agriculture and other sectors of the economy; and to 
legislative bodies, this Department, and other Government agencies 
as a basis for appraising the economic implications of alternative 
Government policies and programs. An example of a larger-scale 
study of commodity price relationships and trends was a technical 
bulletin, Trends in Production and Foreign Trade for Meats and 
Livestock in the United States, published in 1941. 

Special analyses relating to agricultural programs and policies.— 
Analysts working in the field of commodity analysis have contributed 
to special reports prepared in BAE, many of which were the result 
of direct requests by congressional committees or other Government 
agencies. Among earlier publications was Analysis of the Effects of 
the Processing Taxes Levied Under the Agricultural Adjustment Act, 
published by the Bureau of Internal Revenue in 1937. This study was 
made at the request of that Bureau and was used as the basis for 
determining the incidence of processing taxes on a number of agricul- 
tural commodities that have been collected by processing plants under 
the Agricultural Adjustment Administration. A major report en- 
titled “Flaxseed Prices and the Tariff” was prepared in 1989 in re- 
sponse to a Senate resolution requesting the Secretary of Agriculture 
to investigate the effectiveness of the tariffs on linseed oil and flax- 
seed and related matters. A recent contribution is Changes in the 
Dairy Industry, United States, 1920-50, a comprehensive report pre- 
pared by BAE with the assistance of other USDA agencies, at the 
request. of the Subcommittee on Utilization of Farm Crops of the 
Senate Committee on Agriculture and Forestry, submitted July 21, 
1950. Commodity analysts made contributions to Long-Range Ag- 
ricultural Policy—a Study of Selected Trends and Factors, prepared 
for the Committee on Agriculture of the House of Representatives, 
Kightieth Congress, in March 1948. Estimates of the levels of com- 
modity prices, supplies, and consumption, that might be expected 
under assumed conditions have been widely used by research workers 
and by such Government agencies as the Farm Credit Administration. 
Farmers Home Administration, the Bureau of Reclamation of the 
Interior Department, and agencies working on problems related to 
the development of the Missouri Valley, all of whom have to make 
long-range assumptions as to possible levels of prices and output. 
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RMA funds 
F. SOME ADDITIONAL WORK NEEDED 


Systematic development of statistical forecasting relationships.— 
Studies of statistical relationships for predicting supplies, consump- 
tion, and prices of agricultural commodities need to be strengthened 
and expanded. A useful set of relationships has been developed for 
many of the commodities, but these can be decidedly improved by 
intensive work involving the use of new data and the application of 
improved statistical techniques. This work also needs to be expanded 
to cover commodities to which relatively little attention has been 
given. In fruits and vegetables, for example, forecasting relation- 
ships should be developed for many of the individual items and for 
discovering competitive relationships between the fresh, canned, and 
frozen forms of the same fruits and vegetables. 

Expansion of outlook coverage.—The outlook work on cotton and 
wool should be expanded to cover more thoroughly the competitive 
effects of other vegetable and animal fibers, synthetic fibers, and silk. 
There is considerable demand for increased outlook work on naval 
stores and other forest products. The work on sugar should be ex- 
panded to bring into focus the situation affecting other sweeteners 
including sirups, molasses, and honey 

Improved measures of seasonal variation—An important aspect of 
the outlook work is the appraisal of seasonal influences affecting agri- 
cultural products during any marketing period. Most estimates of 
seasonal variation are still based mainly on the patterns that developed 
during the prewar period. Notable changes that have taken place 
since the end of World War II should be fully analyzed in order to 
measure more accurately the normal seasonal variations that may be 
expected in the future. This applies to practically all of the principal 
agricultural commodities. 

Special studies —Some of the commodities or commodity groups 
have their special research needs, which are discussed under ‘the com- 
modity sections. 
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FARM POPULATION AND RURAL LIFE 
Chapter 28—Part II 


FOREWORD 


Research in farm population and rural life deals with farm families, 
who initiate all agricultural production, and with levels of living, 
which are the end “product or goal of all production and marketing. 
It therefore bears a unique rel: ationship to virtually every other field 
of agricultural economics and statistics. 

Since the discussion in this chapter is broken up into separate work 
projects of research in farm population and rural life, the following 
summary may help to show relationships among these projects and 
between this and other fields of research : 

From the commercial farmer's standpoint, the goal of production 
is marketing; the goal of marketing is prices and income; the goal of 
prices and income is the level of livi ing which they will prov ide to the 
farm family. From the subsistence farmer's standpoint, the level of 
living comes primarily from the goods produced and consumed at 
home—perhaps supplemented by nonfarm sources of income. The 
hired laborer may get his pay in farm products or money income or 
both. But the level of living of all families living in rural areas de- 
pends heavily on facilities and services that no one family can get 
alone from its individual income. Schools, roads, hospitals, and fire 
protection are examples. 

Urban dwellers sometimes forget the stake they have in rural levels 
of living. For example, high rural birth rates and heav y migration 
to the cities mean that the health or education of many a city resi- 
dent depends on the rural schools or health services that were avail- 
able to him in childhood. Farm families are customers for city-made 
goods and suppliers of food and fiber that create many jobs on their 
way to the final consumer whose wants they help satisfy. 

One of the first achievements of research in this field was to help 
define and measure farm population, migration between farms and 
cities, rural levels of living by counties, ‘and farm employment and 
wage rates. Measurement is, of course, one of the first steps toward 
iy ha anding and finally solving a problem. Research in the farm 
labor force has contributed partic ‘ular ly to effective utilization of man- 
power in wartime; and studies of levels of living and rural commu- 
nity organization have given practical aid in adapting agricultural 
programs to existing patterns of rural life. Particularly fruitful 
areas for additional research to solve current problems, pointed out in 
these work project statements, includes the effects of mechanization 
on farm employment and rural under-utilization of manpower on 
low-income farms, special needs of subsistence or low-income farm- 
ers, and additional and frequent data on rural levels of living, includ- 
ing special attention to rural health and rural housing. 
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FARM POPULATION AND RURAL LIFE 


Farm Poru.ation Srupies 
(BAK—a-3-1—Federal-State—Regular Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To provide information on: (1) How many farm people there are 
and where they are living; (2) who they are in terms of age, sex, 
occupation, and family size; and (3) the movement of people to and 
from farms in the different areas. The current work is particularly 
concerned with the farm population as an important segment of the 
Nation’s manpower potential in relation to mobilization “of the coun- 
try’s resources for national security. In addition, work of a more 
fundamental nature is analyzing the trends in the population that 
depends on agriculture in relation to the size and type of farms 
operated by farm families. 


B. CURRENTLY ACTIVE LINE PROJECTS 


a—3-1-1, a-3-1-2, a-3-1-7—Current estimates of farm population, 
its characteristics and movement to and from farms. To maintain 
up-to-date inventories of the population living on farms, in each 
major geographic division, for general use and for several specific 
ses, such as computing per ¢ apita farm income or per capita con- 
sumption of farm people. To provide information on the number 
of people who move from farms to cities each year, and on the age, 
sex, and occupation of those who remain on farms. Some of the 
estimates are developed in cooperation with the Census Bureau, some 
in cooperation with States. 

a-3—-1-4, a-3-1-5, a-3-1-8, a-3-1-9—Changes in rural population : 
Birth rates, occ ipational trends, and effects of migration from farms. 
To provide information on the fundamental ways in which the rural 
population is changing (through selective factors of migration, de- 
crease in size of families, shifts to nonfarm occupations) and to re- 
veal the differences among areas in the extent to which these trends 
are occurring. One study involves State ¢ ooperation ; it seeks to trace 
the pattern of migration from farms, through the depression and 
World War II, and the effects on the rural communities from which 
migration was greatest. 

a—3—1-3, a-3-1-6—Geographic distribution of our population, past, 
present, and future. To reveal our changing human geography and 
the future prospects if present trends continue. Among. other uses, 
such projections indicate the areas of prospective increase in demands 
for farm products. 

1969 
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C., HISTORY AND EVOLUTION OF THIS WORK 


The work on farm population, begun during World War I, caused 
the Census Bureau in taking the 1920 census to adopt farm resi- 
dence as a major classification of the population; it has been used in 
all succeeding censuses. The current annual estimates of farm popu 
lation and movement to and from farms were initiated shortly after 
the 1920 census. During the depression of the 1930’s increasing em 
phasis was placed on studies of internal migration, both rural- urban 
and interstate, and on the farm youth who were “backed up” on farms, 
beyond the needs for labor in agriculture. Defense activity and war 
in the early 1940's brought a sharp reversal. Measuring the flow of 
manpower from farms to industry and the Armed Forces called for 
new types of migration studies and more detailed information was 
developed on the age and sex of the population remaining on farms. 
After World War II, there was a temporary reversal of the migra- 
tion during demobilization as 1.5 million men returned to farms from 
the Armed Forces; studies were made on the population readjust- 
ments that took place. In war or peace, prosperity or depression, 
the changes in the size of the farm population are of great significance 
to the national welfare. 


D. FUNDS——-ANNUAL EXPENDITURES 


Expenditures in fiscal year 1950 on farm population studies were 
$69,000. This was substantially under the annual budget in the years 
immediately preceding World War II and during the war. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Development of definition ‘ ‘farm population.”—This definition or 
concept of the “farm population” is now used in both this Bureau 
and the Census Bureau, facilitating comparability. Improved defi- 
nitions of rural and farm population have been developed through 
consulting work in connection with, and use in, 1950 census. 

Developing new methods for making annual and current estimates 
of the number of people living on farms.—This work has included 
estimates of the farm population and of the migration to and from 
farms since the early 1920’s. New methods of developing current 
farm population estimates based on enumerative surveys were inau- 
gurated in 1944. 

Somewhat allied was the introduction of a new method for analyz- 
ing the cumulative effects of internal migration. This was brought 
about through our analysis of State-of-birth data for successive dec- 
ades from decennial census figures. Report on Rural Migration in 
the United States, made in cooperation with the WPA, is the most 
comprehensive volume ever written on this subject. 

Aiding in war programs.—Information was supplied to the Selec. 
tive Service, the War Manpower Commission, and other agencies con- 
cerned with manpower mobilization. 


F. SOME ADDITIONAL WORK NEEDED 


Analysis of changes in the relationship of size of farm family to 
farm income and size and type of farm.—Preliminary results of our 
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work indicated that this is a fruitful field of inquiry, but reductions 
in personnel have temporarily shelved the project. 

Analysis of migration from farms, 1949-50, in relation to levels of 
farm income and farm wages, by economic areas within States. —Data 
on migration from farms, 1949-50, from the population census, and on 
farm income and farm-wage levels from the agricultural census, 
tabulated for economic areas that are similar to type-of-farming 
areas, Will permit more exhaustive research into the subject of mi- 
eration from farms than has been possible. This Bureau cooperated 
with the Census Bureau in the delineation of standard areas to be 
used in tabulations, so that the results of the two censuses could be 
cross-related. Exhaustive analysis of migration from farms during 
a period of high employment will be useful in programs for manpower 
mobilization. 

Analysis of re lationships of population and agricultural changes in 
the 1940-50 decade.——T\us study would cut across the fields of farm 
population, farm labor, and levels of living. It would seek to provide 
a better understanding of the great changes that took place between 
1940 and 1950 in the farm population. It would seek to throw light 
on such questions as: (1) From what types-of-farming areas and 
what groups of farm people did the heaviest migration oceur? (2) 
Did an improvement in level of living of the people left on farms 
follow, in areas of heavy migration ¢ (3) How were rates of migra- 
tion and rates of increased mechanization related? (4) From which 
farming areas can further migration be expected during the 1950 
decade? (5) What are the areas of potential supply of manpower? 


Farm Lapsor Srupties 
(BAE—a-3—2—Federal—Regular Funds) 
A, PURPOSE AND NATURE OF CURRENT WORK 


To provide information on: (1) How many farm workers there are 
and where they are mtntowed: (2 2) What are their characteristics— 
how many are family workers, farm wage workers, migratory work- 
ers; how many are men of military age, “how many of them are mar- 
ried, etc.? (3) What are the rates of pay of the differ ent types of hired 
farm workers, how much work do they get in a year, what are their 
annual earnings? (4) What are the trends in employment practices 
and conditions in agriculture? (5) What are the size and character- 
istics of the group of hired workers that will be covered by Old Age 
and Survivors Insurance under the new amendments to the Social 
Security Act? The Bureau’s work on farm labor is also focusing on 
such immediately practical matters as what the composition of the 
farm working force would be under fuller mobilization for national 
security ; questions in regard to deferment of farm workers, and ef 
fects of wage movements and wage controls on the mobility of farm 
laborers. 

B. CURRENTLY ACTIVE LINE PROJECTS 


a—3—2-1—Current estimates of size and composition of the hired 
farm working force. To provide information on all persons who do 
farm wage work at any time during the year, the amount of farm 
and nonfarm work they get, and their annual w age incomes. Infor- 
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mation on the employment and earnings is obtained for the differen 
sectors of the hired farm working force from special questions carrie 
for the Bureau of Agricultural Economics by the Census Bureau—fo 
regular and seasonal wor kers, for migratory and nonmigratory, fo 
workers classified according to age, sex, and chief activity during th: 
year. 

a-3-2-3 (part), a-~3-2-4, a-3-2-5, a-3-2-7— Analyses of manpowe! 
and employment in agriculture, | labor mobility within agriculture an: 
between agriculture and industr y. To assess the current and yrospec 
tive balance between manpower needs and supply in agriculture, in 
relation to the total manpower picture. At present, this “involves also 
a reexamination of the experience during World War II with respec: 
to agricultural manpower policies and their effects on volume and 
composition of agricultural employment. 

a3-2-2, a-3-2-3 (part )—Analysis of wages in agriculture and of 
net returns to all farm workers. To reveal the variations in farm-w age 
rates on different sizes and types of farms and by type-of- farming 
areas and for different types of hired farm wor kers in relation to net 
veturns of farm operators. To study the factors related to farm-wage 
levels, and the possible effects of wage stabilization measures (for both 
nonfarm and farm workers) on the farm-labor supply. 

a—3—2-6—-Studies regarding extension of social legislation to the 
agricultural population. T he focus of this project is now on the prob- 
able effects of the extension of old- -age and survivors insurance to reg 
ular hired farm workers, as rec ently voted by Congress. Ou: 
study will throw light on how many regular hands will be covered: 
what amount of farm wages will be subject to tax; and the differences 
in age, employment, and earnings, of these and other hired farm 
workers. 

C. HISTORY AND EVOLUTION OF THIS WORK 


Specific work related to farm-labor problems began during Worl< 
War I, when men were furnished to States to assist in organization, to 
help ascertain farm labor needs, and to report them to agencies who 
might be able to supply the workers. 

But in 1921, a survey of harvest labor conditions was made in the 
Great Plains Wheat Belt. This was the first extensive study of the 
kind. It furnished data on the labor needs of wheat farmers and the 
sources and volume of migration of harvest laborers. It told some 
thing of the way these hands worked and lived and traveled, how much 
work they got, and something of their earnings and travel expenses. 
A formula was developed for the use of employment and other officials 
for calculating in advance the numbers of harvest hands needed. In 
Faas 1921, a man was employed by the Department to carry on con- 
tinuing study of farm-labor problems and the work has never ceased. 
Studies, both local and Nation-wide, have developed a fund of infor- 
mation on working and living conditions, wages, perquisites, earnings, 
composition, and characteristics of the farm-labor force, the demand 
for and supply of farm labor, working time and wage payments to the 
various farm-labor groups, both hired and family. Other studies of 
data from other sources, as the census of agriculture, have supple 
mented the field studies. The great accumulation of data has been of 
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service to official agencies and the general public who are concerned 
with farm-labor problems. During World War II, the work was 
sharply focused on two aspects: (1) Appraisal of the manpower 
situation in agriculture, and (2) appraisal of the wage stabilization 
program in agriculture. Results of continuing and special studies 
were used by administrative agencies in planning manpower and wage 
policies. Improvement of the statistical series on farm employment 
aa wages, through enumerative surveys, was approved by Congress, 
inaugurated in e: arly 1945, and has been pushed forward. The statisti- 
cal program and the analytical work based on statistics became much 
more useful. Since World War II, emphasis has been on studies relat- 
ing to: (1) Fuller and more adequate employment for agricultural 
workers; (2) migratory farm workers, and (3) extension of social 
legislation to agricultural workers. 


D. FUNDS--ANNUAL EXPENDITURE 


The 1950 budget for farm labor studies was $36,000. In the early 
part of World War II, annual expenditures for this work amounted 
to several times this much. 


Ek. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Increase in knowledge regarding wages.—A comprehensive analysis 
of all relevant information on wages in agriculture was made and 
issued as a technical bulletin in 1945. Results of other studies per- 
mitted adjustments to cash farm wages, to allow for the value of 
perquisites furnished workers without charge, so that more valid 
comparisons could be made between rates of pay for farm workers 
and for nonfarm workers. The basic statistical series on farm em- 
ployment and farm wages have been improved and strengthened 
through the inauguration of enumerative surveys from carefully 
designed regional and national samples. During the war the opera- 
tion of the specific wage ceilings for several agricultural commodities 
on the Pacific coast were studied and reported upon. 

First data built up on migratory farm workers for the entire coun- 
try.—These data were provided by several surveys. They shed con- 
siderable light on a segment of our population about which very little 
has been known. 

Analyses of net returns per farm worker by size of enterprise— 
Estimates based on BAE surveys and special tabulations from the 
censuses of agriculture were developed for major regions of the coun- 
try. The results of this study were published in August 1944 in, 
Differentials in Productivity and in Farm Income of Agricultural 
Workers by Size of Enterprise and by Regions. The results of this 
study were widely used by economists in appraising productivity 
differentials by scale of enterprise. 

Aiding in war programs.—The agricultural manpower situation was 
analyzed during World War II. Repeated analyses and inventorying 
of the agricultural manpower situation were made during the war 
years. ‘These studies served as guides and provided specific informa- 
tion to the Department of Agriculture and war agencies concerned 
with manpower policies in agriculture. 
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F. SOME ADDITIONAL WORK NEEDED 


Detailed analysis of the factors affecting the level of farm-wag 
rates—The 1950 census of agriculture collected more farm-w age in- 
formation than has ever been available on a detailed area basis. These 
data should be analyzed and used in exploring such questions as the 
relation of farm wages to degree of mechanization, to off-the-farm 
employment opportunities, to level of farmers’ income. 

Studies of the initiation of the old-age and survivors insurance pro- 
gram for regular hired farm workers—The Department should make 
field studies of the problems encountered when old-age insurance is 
extended to the first sector of agricultural workers. A systematic 
appraisal of the way the law operates, its effects on hiring and em- 

ployment practices, and of farmers’ first experiences with the report- 
ing procedures should afford guides for modifications and improve- 
ments to adapt the system to agriculture. 

Research on the extent of underutilization of manpower on low- 
income farms, with special attention to other chances for employment 
and to improvement of the level of living of families who remain on 
farms. 

Area analysis of agricultural manpower supply, with special ref- 
ence to the different categories of hired laborers—regular, local, sea- 
sonal, and migratory. 

Research on the ¢ He cts of me chanization on employment in agricul- 
ture, with special reference to the South. 


LEVELS AND STANDARDS OF LIvING 
3; RM: b—541—Federal-State—Regular Funds; RMA Funds) 
\. PURPOSE AND NATURE OF CURRENT WORK 


To compare the material level of living of rural people from county 

to county, showing the close connection between farm production and 
the standard of living. To provide the basic information that can 
be used in guiding public and private programs designed to raise the 
standards of living of rural people, particularly with respect to edu- 
cation, health, housing, electricity, and household conveniences. In 
addition, to show important trends in farmers’ material well- -being and 
interpret their meaning. Finally, in line with the widely held belief 
that farm people should have schools, churches, houseliabs facilities, 
libraries, and other services and conveniences that are reasonably 
comparable with those of city people, to compare the levels of living 
of rural people with those of urban people. 


B. CURRENTLY ACTIVE LINE PROJECTS 


a—3-3-2—Comparison of rural and urban levels of living. To ana- 
lyze differences between rural and urban standards of living so that 
some of the needs of farm people can be discovered and appropriate 
measures ts ake on to meet the In. 

a-3-3-3—Role of level-of-living expenditures in the total farm- 
family enterprise. To compare “the living expenditures of farm 
families for food, clothing, housing, medical care, education, etc., with 
expenditures for farm production and to relate both to income. 
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a-3-3—4, a-3-3-8, and RM: b—541—Rural health studies. To dis- 
cover the uses made of health services by rural people as affected 
by such factors as income, occupation, education, and age; the primary 
sources of health information; and the attitudes of farm people to- 
ward adequacy of existing services. In addition, the incidence of 
illness and availability of health services are being studied, especially 
hospitals for rural people. 

a-3—3-1, a-3-3-5, and a—3-3-7—Construction of level of living 
index. To analyze tne since 1930, in the farm-operator family 
level of living index for counties, allowing comparisons between 
counties and between States. Fundamental studies are under w ay to 
show the relation between standard of living and different aspects of 
farming such as productivity, size and type of farm, conservation, and 
land use. 

C. HISTORY AND EVOLUTION OF THIS WORK 


Pioneer studies of family living expenditures and income were be- 
gun about 1921, culminating in ~ the publication of The Farmer’s 
Standard of Living (Department Bulletin No. 1466) in 1926. Anal- 
ysis of the 1946 budgetary behavior of farm families continues this 
work, using up-to-date techniques of analysis. 

The development of a level-of-living index stems from the early 
work of rural soc ielegiate beginning about 1932. In 1936 this Bureau 
printed a map of the regions of the United States based on some of 
this work. Farm-operator family level-of-living indexes for counties 
of the United States were developed for 1930, 1940, and 1945. Time 
series in selected items of the level of living were published in 1947 
comparing rural and urban populations, and trends in rural-urban 
differences were published in 1949, 

Beginning about 1924 selected cooperative studies of rural housing 
and health services were made. These led to the more recent studies 
of the experimental health program of the Department of Agriculture 
and the 1950 Survey of Housing. 


D. FUNDS—-ANNUAL EXPENDITURES 


Expenditures on this project in fiscal year 1950 amounted to $73,000 
of regular funds and $20,000 of RMA funds. For approximately 
the last 10 years annual expenditures ranged from $75,000 to $100,000 
on standards of living research. 


FE. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


The development of an index of levels of living of farm operators.— 
This index allows a measurement of the level of living by counties, 
and general trends in living conditions of farm people. Differences 
and inadequacies in the farmers’ standard of living have been pointed 
out and general trends have been analyzed as they affect farm people. 
Results have been used by educators, ministers, farm leaders, com- 
mittees of Congress, and public agencies to delineate rural problem 
areas in the United States and as a guide to action designed to bring 
about improvements. 

Budget analysis of farm-family expenditures and income.—These 
exploratory studies have demonstrated the significant part that the 
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family’s standard of living plays in the total operations of the farn 
enterprise and consequently its important cumulative effect on the 
total economy of the Nation. 


F. SOME ADDITIONAL WORK NEEDED 


Studies to sce the effects of changing conditions (war, prosperity, 
recession, etc.) on the level of living of farm families made system 
atically on an peetic. or biennial basis. Crises create the need fo 
quick appraisals of what is happening to rural levels of living. 

Broade NING of SCO pM and cove rage of sé lected studies in rural healt 
and. housing.—Knowledge of the processes and attitudes of farn 
people in respect to health and housing is relatively limited. Need fo 
research and understanding in these fields in cooperation with and 
grant colleges was demonstrated by the experiences of Selective Ser 
ice. More fundamental studies evaluating the conditions of life of 
farm people in comparison with urban people are needed in connection 
with devising and carrying out agricultural programs to help equal 
ize the opportunities of the two groups. 

Additional studies should be made of what things affect choices of 
farm families in deciding how their additional income will be spent 
or what will be sacrificed 1f income declines. 


RuRAL ORGANIZATION STUDLES 
(BAB-a-3-4+—Federal-State—Regular Funds) 


\. PURPOSE AND NATURE OF CURRENT WORK 


To study all types of organizations into which farm people group 


themselves in their endeavors to get economic, social, and institutional 
services. 


B. CURRENTLY ACTIVE LINE PROJECTS 


Limited assistance is given to State agricultural experiment stations 


to complete reports on studies in which the BAE cooperated in pre 
vious years. 


©. HISTORY AND EVOLUTION OF TILIS WORK 


Work in this field began with the establishment of the BAKE, upon 
the recommendation of a committee appointed by the Secretary of 
Agriculture. Since then the Bureau has carried on cooperative proj 
ects with more than half of the State agricultural experiment stations. 


D. FUNDS—ANNUAL EXPENDITURE 
While major attention of the rural sociological workers has pre 


viously been given to this field, during the fiscal year 1950 only nomi 
nal funds were so spent. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Development of research literature —The major portion of research 
literature now available on rural organization—community organi 
zation, general farmers’ organizations, formal and informal ‘local 
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organizations, trade-centered farmers’ organizations, local institu- 
tions and agencies—-was developed by cooperative research between 
the BAE and the State agricultural experiment stations. 

Discovery of evolving deve lopments.—These researchers have delin- 
eated what is called “the anatomy of the rural community” and dis- 
covenall such significant things as: (1) Farmers’ communities and 
community action increasingly include the local towns or service 
centers : (2) county-seat towns, because of their loeal- government 
functions and because they are headquarters of so many State and 
Federal agencies serving farmers, are growing in size and importance ; 
(3) farm ‘people, in the | reorganization of their se ‘thools, churches, and 
other services, are placing more of them in the local towns which are 
their trade and business centers; and (4) the informal, neighborhood 
and other, associations of farm people furnish most of the leaders for 
their larger and more formal organizations. Taken together, these 
evolving ‘developments g give a new picture of rural community life. 

Using the technique of loc ality group delineation dev eloped out of 
the research in rural organization, the Soil Conservation Service in 
the last 5 years has located more than 27,000 neighborhood groups, 
organized approximately 18,000 of them, and through them are work- 


Or 


ing with approximately 135,000 farmers and ranchers. 


F. SOME ADDITIONAL WORK NEEDED 


A Nation-wide sample study of the marketing and service functions 
of growing farmers’ trade and service centers—Towns that have 
evolved as farmers have become more thoroughly a part of the total 
economy are those to be studied. Some have a nucleus of considerable 
age; others are new and were stimulated by such influences as new or 
changed avenues of travel. 


RESEARCH, SERVICE, AND EpUCATIONAL ASSISTANCE FOR COOPERATIVES 
Proviping Ruraut SERVICES 


(FCA-a—1—-10—Federal—Regular Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


The purpose of this project is to assist in the development and to 
help improve the operation of farmers’ mutual insurance companies 
and other rural service cooperatives as authorized by the Cooperative 
Marketing Act of 1926 (Public No. 450—69th C ong.). Such assistance 
includes research, service and education work concerned mainly with 
(a) improving operating practices; (>) broadening the services; (c) 
strengthening financial position of the companies; (d) preparing 
veneral publications dealing with fundamental principles, practices, 
and procedures underlying the programs now being carried on by the 
mutual companies to guide their development. 


B—1. CURRENTLY ACTIVE LINE PROJECTS 


a—l-10-1—Study of rural cooperatives providing hospital and 
medical care. To collect, analyze, and publish information concern- 
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ing the objectives, present status, operating policies, methods and 
procedure of rural cooperatives providing medical and hospital serv- 
ices. To weigh the cost of such service against the benefits provided 
and appraise the effectiveness of such programs. To provide infor- 
mation that will give new organizations the advantage of experience 
already gained in ‘this field, 

a—1- 10-2—Study of farmers’ mutual fire insurance companies in 
Kansas. (1) To assemble, analyze, and make available information 
relative to the organization and operation of farmers’ mutual fire 
insurance companies in Kansas; (2) to study the current operating 
practices of these companies from the standpoint of type of insurance 
offered, underwriting practices, loss prevention activities, assessment 
plans, adjustment of losses; and (3) to appraise the effect of these 
various practices upon the program as a whole. This project is being 
carried on in cooperation with the Kansas State Agricultural College. 

a—l1-10-3—Study of cooperative group insurance and retirement 
plans. To assemble information regarding employee group insurance 
and retirement plans used by farmers’ cooperatives. To study and 
analyze the various features of these plans from the standpoint of 
cost and benefits. ‘To compare the features of insured plans with 
funded plans to determine which is best suited to the needs of various 
types of cooperatives. To review the experience farm cooperatives 
have had with various types of plans now in use. 


B-2. CURRENT SERVICE WORK 


Service work includes: (@) Short studies and surveys directed 
toward the solution of specific operating problems which arise from 
time to time; (%) assistance in the revision of bylaws and other 
organization papers upon request ; and (¢) assistance to other research 
and educational agencies in the development and coordination of 
research and educational projects. 


B-3. CURRENT EDUCATION WORK 


The educational work carried on under this project includes prepara- 
tion of articles for the News for Farmer Cooperatives, participation 
in conferences, and the preparation of educational circulars such as 
Circular E-15 entitled, “Insuring Through Your Farm Mutual,” and 
Miscellaneous Report No. 92 designed to help associations get the 
most out of their annual meetings. 


C. HISTORY AND EVOLUTION OF THIS WORK 


Assistance to farmers’ mutual insurance companies began about 
1915 with the establishment of the Office of Markets and Rur al Or- 
ganization. An early contribution of this agency was an article 
entitled, “Farmers’ Mutual Fire Insurance,” which was published in 
the 1916 Yearbook of the Department. Another early publication, 
The Organization and Management of a Farmers’ Mutual Insurance 
Company was issued in 1917 (Department Bulletin 530). Other 
studies of farmers’ mutual service associations were carried on by 
succeeding organizations: The Bureau of Markets, Bureau of Markets 
and Crop Estimates, the Bureau of Agricultural Economics, and the 
Farm Credit Administration. 
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Results of studies carried on under this project are reported in 
the following publications: FCA Bulletins Nos. 8, 21, 23, 45, 46; 
FCA Circulars Nos. C-102, E-15. The current work carried on is 
related as closely as possible to current operating problems of specific 
associations and groups of associations. 


D. FUNDS—-ANNUAL EXPENDITURES 


Annual appropriations have varied considerably over the years 
depending upon the number of projects carried on and available per- 
sonnel. Allotment for 1949-50 for this project, including research, 
service and educational work, was approximately $19,000, 


E. EXAMPLES OF OUTSTANDING ACCOMPLISH MENTS 


Assistance in improving operating procedures and practices.—Since 
the beginning of this project, local companies have been assisted to 
improve operating practices and procedures. An outstanding accom- 
plishment in this regard has been the improvement in stand: ardization 
ot volicy forms used by farm mutual fire insurance companies. In 

y days there were literally hundreds of different policy forms 
in use. Some consisted of a single sheet of paper upon which each 
item of insured property was listed. Others were voluminous docu- 
ments containing much fine print in which were hidden restrictive 
clauses not used by insurance companies generally. Working through 
organized groups, the staff assisted in calling this situation to the 
attention of directors of the farm mutuals and explained the need 
for standard forms. Today substantially all the farm mutuals are 
using the standardized forms which have been approved by the various 
State assoc iations of farm mutual fire insurance companies. 

Assistance in organization of successful companies.—From time to 
time assistance has been given to groups of farmers who wished to 
organize a mutual company. Such assistance has involved one or all 
of the following: (a) An economic survey to determine the need for 
the organization and the possibilities of suecess; (+) development of 
a general organization plan; (¢) assistance in the preparation of 
articles, bylaws, and other organization papers; (d) attendance at 
organization meetings. Examples of successful companies now in 
operation which have been assisted in this manner are the Tennessee 
Farm Mutual Reinsurance Co., Columbia, Tenn., and the Alabama 
Farm Bureau Mutual Fire Insurance Co., Montgomery, Ala. 

Information prov ided on mutual irrigation companies —FCA Bul- 
letin No. 8 and Circular No. C-102 provide about the only readily 
available information there is on organization and operation of mutual 
irrigation companies as cooperative enterprises. These publications 
have been widely used by groups of farmers interested in organizing 
new mutual irrigation companies or in reorganizing existing associa- 
tions, and by teac chers as source material for class work. 

Information provided on rural coope rative hospitals —FCA Bul- 
letin No. 60 and Miscellaneous Report No. 123 provide about the only 
readily available information there is on the organization and opera- 
tion of rural cooperative hospitals in the U nited States. This infor- 
mation has been widely used by farm groups and farm organizations. 
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F,. SOME ADDITIONAL WORK NEEDED 


Analysis of current operating practices of mutual irrigation coi 
panies.—There is a need for a study of mutual irrigation companies. 
The last study in this field was made in 1936. T he information pre 
sented in FCA Circular C—102 is considerably out of date and nee«- 
to be brought up-to-date. Furthermore, this circular is now out of 
print and should be revised before it is reprinted. 

Study of organization and operation of farmers’ mutual telephon 
companies.—Farmers’ mutual telephone companies are now goiny 
through a period of reorganization and rehabilitation. This is due 
part to the fact that F ederal funds are now available to assist suc! 
companies, and in part to the fact that the lines and equipment o 
many companies have become badly run down. Many companies ar 
too small to take advantage of Federal funds now available and wil! 
need to be consolidated and reorganized. A study of the operating 
prerucne of successful companies would be helpful to farm groups 
faced with the problem of reorganization. 

Study of classification of risk by mutual insurance companies.— 
There is an increasing trend among mutual insurance companies to 
classify their risks for rate-making purposes. Since most of the farm 
mutuals have not heretofore followed this practice there is a need fo: 
additional information to guide such companies in the establishment 
of basically sound classification systems. A proper classification plan 
tends to make each member’s contribution toward insurance cost more 
equits able. 

An analysis and summary of reinsurance practices.—There is a need 
for a study of reinsurance programs used by farmers’ mutmal fire in 
surance companies. With the increase in property values that has 
occurred in recent years, more and more of the small mutual companies 
have found it impossible to fully meet the needs of their members 
without some means of reinsuring a part of the risks. Considerable 
experience in reinsurance practices has been gained by the mutuals 
in several Midwestern States. It would be helpful if this experience 
could be summarized and made available to the mutuals in areas that 
have not yet solved the problem. 
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FOOD AND NUTRITION 
Chapter 29—Part II 


ForEworD 


This chapter on food and nutrition is concerned with research: (1) 
To determine the nutritional requirements of people of correlating 
(iets with specific physiological responses; (2) to learn the composi- 
tion and nutritive value of foods, giving attention to both the amount 
of important nutrients in foods and the extent to which they are used 
in the body; (3) to improve ways of preparing foods or devising new 
ways of using them in meals at home, in schools, restaurants, and 
other institutions; (4) to develop improved practical home procedures 
for canning and freezing fruits, vegetables, meat, poultry, and pre- 
pared products that will preserve nutrients and improve the appear- 
ance and palatability of the foods; and (5) to obtain information on 
the quantities of various foods used by families in different groups of 
our population, as a basis for estimating potential outlets for agricul- 
tural products and for improving the nutrition of the people of this 
country. 
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3. Home food preservation: BH NHE—b-1-16- 


CONTENTS 


. Human nutritional requirements: 
BHNHE—RM: a-11; b-1-18; SRF-2-98; and SRF-2-126 

. Distribution of nutrients in food: BHNHE—RM: a-345- __- 
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inasmuch as a large percentage of commodity statements in the re- 
port on USDA research, service, and marketing educational work 
includes work concerned with food quality, nutritive value, or other 
phases of food utilization.) 
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FOOD AND NUTRITION 


Human NurririonaL ReQuirREMENTS 


(BHNHE—RM : a-11—Federal-State—RMA Funds, BHNHE—b-1-18—Federal- 
State—Regular Funds, BHNHE—SRF-2-958 and 126—Federal—Special Funds) 


A. PURPOSE AND NATURE OF CURRENT WORK 


To (1) study the nutritional well-being of individuals of different 
ages and environments in relation to the kinds and quantities of foods 
they at; (2) determine through controlled laboratory studies the 
amounts of specific nutrients and food energy needed by persons in 
different age and activity groups ; and (3) investigate through long- 
term studies with laborator y animals the effects on ‘growth and health 
of diets containing varying proportions of specific foods or nutrients. 
The resulting information is basic to formulating diet recommenda- 
tions and food selection guides. 


B. CURRENTLY ACTIVE LINE PROJECTS 


RM: a—11—1—Food in relation to nutritional status of population 
groups—Western region. To determine nutritional status in relation 
to food habits of population groups, especially teen-age children and 
persons over 50, in selected areas in the West. 

RM: a—11-2—Data on human nutritional requirements. To assem- 
ble, evaluate, and present for use by research workers and nutritionists 
available data from laboratory research on nutritional requirements 
of individuals according to age and other factors, beginning with data 
on calcium requirements. 

RM: a-1 ‘ood in relation to nutritional status of older 
women—-North Central region. To study the dietary habits and cor- 
responding nutritional w ell- being of women over 30 years of age living 
under different conditions—alone, in family groups, or in institutions. 

RM: a-11-4—Food in relation to nutritional status of school chil- 
dren—North Central region. To investigate the nutritional well- 
being of public school children in relation to the food they eat, and to 
learn how food habits, the family food supply, and school-lunch pro- 
grams affect the nutritive value of their diets. 

RM: a-—11-5—Amino acid requirements of infants and small chil- 
dren. To determine the requirements of infants and small children 
for the amino acids essential to growth, as a guide to the protein qual- 
ity needed in their diets. (Contr act.) 

RM: a-11-6—F atty acid requirements of infants and small children. 
To determine the amounts and kinds of fatty acids necessary to normal 
growth and skin development of infants and small children. (Con- 
tract.) 

RM : a-11-7—Dietary habits and nutritional status of Negro chil- 
dren. Tostudy changes in food habits and well-being of young Negro 
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children upon entering schools with and without sc thool-lunch pro 
grams. Food habits and growth are being followed through preschoo 
and eatly school periods for a total of 3 years. (Contract.) 

RM: a-11-8—Development of a standardized diet and uniform tes! 
procedures and establishment of the range of normal biochemical re 
sponses to their use. To (1) develop for research purposes a stand 
ardized diet that can be used in determining more precisely both th 
requirements of human subjects for essential nutrients and the utiliza 
tion of such nutrients in common foods, and (2) to establish, by lab 
oratory analyses of blood and urine of normal human subjects, a range 
of biochemic al values that may be expected on the standardized diet 

RM: a-11-9—Thiamine and riboflavin requirements of normal ind 
viduals. To Thera the thiamine and riboflavin requirements sf 
normal individuals of selected age groups by varying the amounts of 
these vitamins in controlled diets and comparing the amounts elim 
inated through feces and urine. (Contract. ) 

b-1-18-1— Energy expenditures of children. Tosecure information 
on the energy cost of various activities of boys and girls 9 to 11 years 
of age, in order to estimate their food energy needs. 

b-1-18-6—Protein requirements as affected by the amino acids in 
foods. To determine the quantities of “essential” amino acids required 
and the effect of the presence of other amino acids in the diet on the 
protein requirements of a laboratory animal. 

SRF-2-98 and 126—Egg in the diet. To (1) determine the effect 
of different proportions of | egg in mixed diets upon the well-being of 
the laboratory rat—its growth, health and vigor, physiological proc 
esses such as reproduction and lactation, and length of life, and (2) 
compare the liver, kidney, lung, and heart tissues sof rats maintained 
throughout life on high-egg and low- -egg cliets. 


C. HISTORY AND EVOLUTION OF THIS WORK 


Study of human energy requirements dates back to the 1890’s when 
the world-famous Atwater-Rosa-Benedict respiration calorimeter was 
built by the Department, the first satisfactory instrument developed 
for direct measurement of the energy expenditure of human beings. 
Present-day studies of the energy requirements of children include the 
use of a respiration chamber and of portable respiration equipment 
which permits study during physical activities not feasible in a respira 
tion chamber. 

Karly in the 1900's, human requirements for calcium, phosphorus, 
iron, and sulfur were estimated from analyses of the int: ike and output 
of these minerals under controlled conditions. In 1937 the Depart- 
ment undertook investigations of the requirements for vitamin A with 
human subjects. The minimum levels of vitamin A and crystalline 
carotene necessary to maintain normal night vision were determined. 
and the efficiency with which carotenes in various foods meet these 
requirements was studied by the same methods. From work started in 
1944, information on ascorbic acid (vitamin C) requirements of adoles 
cents has been obtained in cooperation with a State by determining 
levels of this vitamin in the blood of children on known intakes of 
vitamin C, 

Prior to 1946, the Department and States had cooperated only in 
small field surveys of the relationship of nutritional status to food 
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eaten, such as one published in 1932 on food supply and pellagra 
incidence in 73 South Carolina farm families. Under the Research 
and Marketing Act an extensive series of cooperative studies of select- 
ed population groups was planned with regional technical committees, 
pooling a wide range of research experience. This investigational 
work was initiated in 1948, utilizing teamed services of nutritionists, 
biochemists, physicians, dentists, statisticians, and others. Collec- 
tion and correlation of the many data from dietary records, blood 
analyses, and physical and dental examinations are in progress. 

Beginning in 1948 also, a more intensive program of laboratory 
observations was started (chiefly under RMA contract), using volun- 
teer subjects on controlled diets in order to define human requirements 
for specific nutrients more precisely and to follow through on sug- 
gested leads observed in field surveys. 


D. FUNDS-—-ANNUAL EXPENDITURES 


Annual expenditures from regular and special research funds 
ranged from about $10,000 to $30,000 from 1937 through 1942, and 
from 1945 through 1950 varied from $42,000 to $64,000. From RMA 
allotments, expenditures in 1948 were about $45,000; in 1949, $164,000 ; 
and in 1950, $143,000. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISITMENTS 


Construction of the Atwater-Rosa-Benedict respiration calorimeter 
marked the beginning of many studies in this country by numerous in- 
vestigators of the energy expenditure of persons both in health and 
disease. Atwater’s studies also provided fundamental information 
which led to the development of simplified apparatus and procedures 
for estimating the energy requirements of people. 

The amount of vitamin A needed by young adults has been deter- 
mined by a study of the quantities of this nutrient required to restore 
and maintain normal night vision in subjects who had lost it as the 
result of an experimental diet extremely deficient in vitamin A. These 
studies were the first to show that it is possible to obtain such quanti- 
tative data for vitamin requirements with human subjects. The re- 
search stimulated experimental work of a similar nature in this and 
other countries and helped give a scientific basis for the daily allow- 
ance of vitamin A recommended by the Food and Nutrition Board of 
the National Research Council. The results have also served as a 
basis for food and drug standards for labeling vitamin preparations 
and food products as sources of vitamin A. 

The ascorbic acid (vitamin C) requirements of children have been 
made more definite through controlled feeding experiments carried 
out with about 100 girls and boys, 12 to 19 years of age. 

The distribution of nutrients among the day’s meals has been found 
to affect their value to the individual. In a study of eight types of 
breakfasts it was learned that when at least one-third of the daily 
protein allowance was eaten at breakfast, the blood sugar was kept 
at a desirable, more uniform level than when a meal with less protein 
was ingested. When the noon meal was meager, breakfast influenced 
blood sugar levels throughout the day. 





1986 AGRICULTURAL RESEARCH AND RELATED SERVICES 


Development and use of wniform procedures to obtain comparable 
dietary and biochemical data in different localities is being accom- 
plished by (1) exchanging information at conferences with “regional 
technical committees, (2) ‘conducting workshops on biochemical tech- 
niques, (3) collaborating in the development of improved methods 
of collecting and appraising dietary data; and (4) developing a stand- 
ardized experimental diet for use in controlled laboratory studies with 
human subjects. 


F. SOME ADDITIONAL WORK NEEDED 


Determination of human requirements for specific well-known nu- 
trients.—Using controlled laboratory methods and standardized diets, 
essential nutrients should be fed at several levels to normal persons, 
representative of significantly different age groups or environmental 
situations, and the resulting nutritional status correlated with the food 

eaten. Partial information is available on some nutrients, but addi- 
thane facts are needed urgently on the minimal and optimal require- 
ments for.the various B vitamins and for each of the essential amino 
acids. These data, together with those being obtained on the nutri- 
tional status of individuals on self-chosen diets, would give an im- 
proved basis for educational programs on food selection and help to 
solve many administrative problems of food management. 

Acceleration of studies of human energy requirements.—Studies 
similar to those under way for children 9 to 11 years of age should 
be undertaken for children of other age groups and for men and 
women of all ages engaged in various activities of home, farm, busi- 
ness, and factory. Most of the existing data on calorie requirements 
of workers were derived from early studies, chiefly with subjects doing 
manual work rather than machine work, and it now appears that many 
older women maintain constant weight on calorie intakes commonly 
regarded as inadequate. The calorie value of food eaten and actu: al 
energy output in work should be determined for persons in various 
age groups engaged in modern occupations, as a basis for defining 
minimum and desirable allowances and for more realistic planning 
to meet food requirements. 

Determination of interdependence among nutrients and their effect 
on nutritional requirements.—Recent research indicates that the re- 
quirement for any one nutrient (such as an amino acid or a vitamin) 
may depend upon the amounts of other nutrients in the diet. Research 
is urgently needed to secure additional knowledge of such interrelation- 
ships in order to define the conditions under which recommended mini- 
mum and desirable allowances of nutrients apply. 

Determination of the effect of varying levels of nutrient intake on 
the amounts stored in the body.—Studies should be made not only of 
the amounts stored in the body when varying levels of nutrients are 
fed, but an investigation should be made of their effect on the physi- 
ological well- being of laboratory animals throughout various stages 
of life and over successive generations. Such research would throw 
light on the extent to which ‘food can favor ‘ably influence the functions 
and development of the body during infancy, adolescence, and adult 
life, and the relation of diet to physical efficiency, fatigue, aging, and 
degenerative change. In cooperative research with medical groups, 
results of such studies should be tested for applicability to human 
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beings at appropriate physiological ages or under specific environ- 
mental conditions. 

Compilation and evaluation of present knowledge of human nutri- 
tional requirements.—Although the science of nutrition has unfolded 
rapidly in recent years, there are still many gaps in knowledge of 
human nutritional needs. Programs of nutrition education and de- 
cisions as to food needs of people lean heavily on this scientific base. 
More should be done in the periodic compiling and evaluating of all 
available scientific evidence so as to give as sound a base as possible 
to current work and to reveal the gaps in laboratory research most in 
need of attention. 


DistTRIBUTION oF NUTRIENTS IN Foops 


(BHNHE—RM : a-345—Federal-State—RMA Funds) 


Nurritive VALvE or Foops 


(BHNHE—b-1—17—Federal-State and related work of BHNHE b-2-2— 
Federal—Regular Funds) 


A. PURPOSE AND NATURE OF CURRENT WORK 


Two sets of facts are needed in evaluating the relative economy and 
usefulness of foods to the consumer and for understanding the con- 
tributions that each food can make to diets in this country. These 
are facts on (1) chemical composition or the quantities of various 
nutrients to be found in raw, processed, and cooked foods; and (2) the 
nutritive values of food, or figures which represent the ultimate use- 
fulness of a food to the body. The latter figures differ from the former 
by the degree to which a food is digested, the extent to which nutritive 
substances are absorbed into the blood stream, and the extent to which 
each is fully oxidized or otherwise used in body processes. 

RM: a-345 is primarily concerned with food chemistry, determin- 
ing the quantities of nutrients in raw, processed, and cooked foods; 
b-1-17 deals primarily with biological studies of the ultimate values 
of foods and nutrients to the body, and factors affecting these. 

Taken together current work involves: (1) Developing analytical 
methods for the determination of the quantities of different nutri- 
tive substances in foods; (2) determining quantitatively the distri- 
bution of nutrients in food, especially the more recently recognized 
vitamins and other abet substances; (3) reevaluating foods 
for their content of those nutrients for which improved analytical 
methods make existing figures obsolete or unreliable; (4) ascertaining 
the content of nutrients in new foods or forms of foods for which 
data are lacking; (5) developing basic data on the characteristics of 
foods that affect their nutritive properties; and (6) compiling tables 
on the composition and nutritive values of foods, based on results pub- 
lished in the world’s scientific literature and on available unpublished 
data. 


B. CURRENTLY ACTIVE LINE PROJECTS 


RM: a-345-1 and 2—Newly identified nutrients in foods. To de- 
termine, through laboratory analysis, the quantitative distribution 
of such newly identified nutrients as folic acid and other vitamins 
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of the B group, and to compile and evaluate data from the scientifi 


literature on the quantities of these substances in foods. (In part, 


contract. ) 


RM: a—345-3.—Important fatty acids in foods. To determine the 


quantities of linoleic and arachidonic acids and of other importan: 
fatty acids in raw, processed, and cooked foods. (Contract.) 

RM: a—345-4—Amino acid content of foods. To determine the 
quantities of nutritionally essential amino acids in raw, processed, 
and cooked foods. (In part, contract.) 

RM: a—345-5—Calcium content of samples of white bread. T. 
analyze white breads now available in the retail market for thei: 
calcium content. 

b-1-i7-13—Digestibility and physiological energy value of selecte« 
foods. To determine the physiological energy value of specific food: 
on which data are lacking and to appraise the validity of method: 
used in early studies of digestibility of foods. 

b-1-17-15 Availability of carotenes from representative vege 
tables. To (1) determine the physiological availability of carotene: 
(from which the body forms vitamin A) found in representative 
green and yellow vegetables, and (2) study the influence on their 
availability of biologically inactive carotenoid pigments. 

b-1-17-18—An unidentified nutrient in eggs. To (1) obtain infor 
mation on the nature of an unidentified nutrient in eggs, (2) deter 
mine whether the nutrient is in the yolk or white, or both, and (3) 
study its possible relationship to vitamin By». 

b-2-2-10—Compilation and evaluation of data on nutritive vaiue 
of food as brought into the kitchen. To derive from the scientific 
literature and from available unpublished sources, representative 
average figures for foods as brought into the kitchen. 

b-2-2-11—Compilation and evaluation of data on nutritive value 
of cooked and prepared foods. To derive from the scientific litera 
ture and from available unpublished sources, reliable figures for 
tables showing the nutritive value of foods as prepared for serving. 


C., HISTORY AND EVOLUTION OF THIS WORK 


Research on the composition and nutritive value of foods was ini- 
tiated in 1894, when Congress first authorized the Department of 
Agriculture to investigate problems of human nutrition. The earl) 
work consisted of chemical analyses to determine the water, protein, 
fat, carbohydrate, and ash content of a wide variety of foods, and of 
studies of the human digestibility and utilization of energy-yielding 
food substances. 

Over the years, with the discovery of new food components such 
as the vitamins, and of new roles for better-known nutrients such as 
proteins and their constituent amino acids, research on the nutrient 
content of foods has been greatly stimulated. As analytical methods 
have been improved, it has been possible to study not only the distri- 
bution of nutrients in foods, but factors affecting the retention of 
nutrients during food processing and storage, and factors affecting 
the body’s utilization of nutrients from different foods. 
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Compilation and evaluation of scientific findings have always been 
part of the Department’s work on the nutritive value and composi- 
tion of food. With changes in the forms in which food is made avail- 
able to the consumer, the discovery of new food elements, and the 
vreater precision of scientific methods, this aspect has grown in scope 
and exactness. For example, a report published in 1896 gave facts 
about food composition in terms of five constituents; 14 were covered 
in the 1950 edition of food tables, and work is under way toward add- 
ing more. 

The human body is now known to require more than 40 different 
nutritive substances from its food, and undoubtedly others will be dis- 
covered. Eventually, food tables must report in terms of all essen- 
tial nutritional substances. 


D, FUNDS—-ANNUAL EXPENDITURES 


From 1937 through 1942 annual expenditures from regular and 
special research funds ranged from $48,000 to $50,000; in 1943 they 
were about $125,000; and from 1944 to 1950 they varied from about 
$150,000 to $175,006 a year. In addition, from RMA funds, $51,000 
was spent in 1949 and $123,000 in 1950. 


FE. EXAMPLES OF OUTSTANDING ACCOMPLISH MENTS 


Analyses of a wide variety of foods for energy value and for water, 
protein, fat, carbohydrate, and ash content formed the basis of the 
first tables of composition of American foods. For half a century, 
figures from the tables published in 1896 and revised and expanded 
in 1906, have been widely used in textbooks of nutrition. Later an- 
alytical work has broadened the base of these early values and added 
to the number of foods and the number of nutrients on which data 
are available. 

Studies of the human digestibility and metabolic end products of 
carbohydrates, fats, and proteins in individual foods and in mixed 
diets provided, at the turn of the century, basic data for translat- 
ing heat-of-combustion figures into physiological energy values of 
foods. From these laboratory findings and studies of the prominence 
of various types of food in American diets, the much-used factors, 
1, 9, 4, were developed to convert grams of protein, fat, and carbo- 
hydrate into calorie values of everyday diets. 

Protein investigations have given an improved basis for food selec- 
tion by individuals and households, and for administrative decisions 
in food production and distribution. Among practical guides and 
principles developed have been (1) specific factors for converting 
figures obtained from nitrogen analyses of individual foods to quanti- 
ties of protein; (2) comparative values of the protein quality of 
major grains and oilseeds, of certain combinations of plant proteins, 
atid of combinations of animal and plant proteins; and (53) measure- 
ments of the effect of the storage of grains under different time, 
temperature, and container conditions upon the quality of grain pro- 
teins—a practical problem in the storage of surpluses. Other funda- 
mental accomplishments have been the isolation of a new amino acid 
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(lanthionine), one form of which can replace in part one of the essen- 
tial amino acids, methionine; and development of methods, bot! 
chemical and microbiological, for measuring the amino acid content 
of proteins and foods. 

Vitamin A availability to both animals and humans has been found 
to be more complete than that of pure carotene. Also, the carotene 
from yellow vegetables has been shown to be markedly less available 
than that from leafy green ones. These facts have important impli- 

cations for agric ulture and nutrition, inasmuch as two-thirds of the 

apparent vitamin A value of diets in the United States is derived from 
vegetable carotene. During these studies the instability of the then- 
accepted United States Pharmacopoeia reference standard for vita- 
min A was demonstrated, with the result that a new USP standard 
was established. 

Development of tables of food composition which summarize scien- 
tific data on 751 foods, in terms of water, food energy, protein, fat, 
total carbohydrate, fiber, ash, three minerals, and five vitamins. This 
publication, Composition of Foods, Raw, Processed, Prepared (1950) 
replaces a succession of earlier departmental bulletins now outdated 
by new scientific work. It becomes the standard reference on com- 
position and nutritive value of food for dietitians, teachers, nutrition- 
ists, and for those in medical practice who are guiding food selection 
and appraising diets. The data are also used in estimating the 
nutritive value of available food supplies and the relative economy and 
nutritive value of various foods products—an important task in effec- 
tive food management. 


F. SOME ADDITIONAL WORK NEEDED 


Syste matic analyse & of food Sd} m ple s for all known nutrie nts, — As 
soon as satisfactory analytical methods will permit, all foods basic 
to American diets should be analyzed concurrently for all known nu- 
trients in the same samples. Despite a large volume of research there 
are still many gaps in the data and seldom have the same s samples of 
food been analyzed for all the better known nutrients. Such infor- 
mation with complete description of samples will add greatly to an 
understanding of variations in the composition of foods. 

Studies to umprov e and develop wider application of new analytical 
techniques.—Techniques, such as microbiological, physiochemic: al, and 
chromatographic procedures, need to be studied in order to develop 
more rapid and precise methods of analyzing foods for a number of 
nutrients. Although the use of micro-organisms has made it possible 
in some instances to obtain needed data at reduced cost, problems are 
still being encountered in analyses for amino acids, B vitamins, and 
some carbohydrate fractions—problems due in part to lack of infor- 
mation about enzyme systems involved. Research is needed on aspects 
of specific enzymes or enzyme systems required in the analysis of foods 
for a given nutrient. The problems will vary with types of foods. 

Measurement of nutritive value of foods in the diet by studies with 
human subjects ——All types of common foods should be studied to 
determine more precisely the availability to the human being of the 

various nutrients that different foods contain. 
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Foop Urinization AND PREPARATION 


(BHNHE—RM: a-12—Federal-State—RMA Funds and historical or related 
work from b—1—16—Federal—Regular Funds) 


A. PURPOSE AND NATURE OF CURRENT WORK 


To increase the acceptability of important familiar foods and ex- 
pand their utilization by improving methods of preparation and de- 
vising new and varied ways of using them in home and institutional 
meals. 

Work is under way in three broad areas: (1) Developing principles 
of food preparation through studies that yell chemical ot physical 
properties and histologic al microse opic tissue structure to palatability, 
yield, and nutritive value of the cooked product; (2) investigating 
the culinary properties of established as well as new sa exper imental 

varieties and forms of foods—studies that are usually cooperative 
with agencies concerned with production or processing; and (3) 
developing recipes for expanded, more varied, or more satisfactory 
use of foods in home and institutional meals. Essential to much of 
this work is the development or improvement of methods for eval- 
uating quality and palatability. 


B. CURRENTLY ACTIVE LINE PROJECTS 


RM: a-124—Turkeys. To develop suitable household methods 
for cation od of large turkeys in order to help provide a year- 
round market for large birds. 

RM: a-12-5—Apples. To determine the cooking and eating quality 
of different apples as related to selected physical, chemical, and his- 
tological properties; to develop objective tests for predicting quality: 
to develop modifications in standard methods of preparation as 
needed—in order to promote the utilization of some types of apples. 

RM: a-12-6—Chicken. To develop acceptable basic home-cooking 
methods and recipes for small mature hens and for cocks; to determine 
cooked meat yields. 

RM: a-12-7—Dry Beans. To develop more rapid basic methods of 
cooking dry beans and peas which conserve nutritive values and yield 
products of high acceptability. 

RM: a-12-8—Beef. ‘To determine basic methods for suitable home 
cooking of different cuts of meats of low market grade. (Contract.) 

RM: a-12-9—F ood uses in home meals. To dev elop new, improved, 
and varied home uses for foods not covered by other research in order 
to meet urgent and temporary food supply situations. 

RM: a—12-10—F ood uses in institutional meals. To develop new, 
improved, and varied ways of using abundant foods in residence halls, 
summer camps, resaurants, hospitals, and other institutions. 

RM: a-12-11—Eggs. To determine the quality characteristics, 
including flavor and culinary properties, of shell eggs in relation to 
market grade, as determined by candling and broken-out appearance 
and as affected by conditions of storage and other factors. (Con- 
tract.) 
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b-1-16-14—Cooking and edible quality of meat and _ poultry 
Through analysis of existing laboratory data, to determine the rela 
tion of cooking time, shrinka age, yield, and edible quality of differen 
kinds of meats to market gr ade ‘and certain aspects of physical anc 
chemical composition. This analysis chiefly involves data collected 
since 1926. 
C. HISTORY AND EVOLUTION OF THIS WORK 


Investigations into principles and methods of home food prepara 
tion and evaluation of consumer quality were transferred from th 
Office of Home Economics to the Bureau of Human Nutrition and 
Home Economics in 1923. Through the years, existing scientifi 
knowledge in food chemistry and nutrition has been applied to pro 
mote effective use, through improved cooking, of qualities of food: 
available on the market and of new foods or new forms of foods result 
ing from progress in production. An example of such studies is th 
cooperative work on meat, carried out in cooperation with the Bureau 
of Animal Industry, a pumber of experiment stations, and industry. 
In times of relative scarcity of some commodity, possible food alter 
nates in recipes and meals are investigated. Recently coordinated 
studies of the chemical and physical properties of foods in relation 
to palatability and cooking qualities are being undertaken to further 
the development of fundamental principles relating to cooking qual 
ity, palatability, and yield of edible foods, and ways of modifying 
these qualities by method of preparation. 


D. FUNDS—ANNUAL EXPENDITURES 


Expenditures from regular and special funds ranged from $32,000 
in 1937 to $38,000 in 1941. From 1942 to 1950 these expenditures 
averaged between $45,000 and $55,000. From Research and Market 
ing Act funds, $60,000 was spent in 1948 and $110,000 in 1949. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Meats and poultry—Cooking time and shrinkage of beef and lamb 
were investigated and related quantitatively to market grade, aging. 
:nethod of trimming, and temperature of cooking. Results were made 
available to cooperating groups, reported in the technical literature 
and applied in cooking ‘directions and recipes for use of homemakers. 
Quantitative data from studies of edible yields of meat and poultry 
are in continued use in setting up buying guides, in estimating nutri 
tive values, and in other practic: ways. 

A meat thermometer of short sturdy construction, the forerunner of 
several types of meat thermometers now widely sold to homemakers, 
was designed by manufacturers because studies by Department home 
economists showed that shrinkage can be controlled in part by using 
a thermometer to indicate internal temperatures as an end point of 
cooking. 

Cooking and palatability studies of turkeys that had been fed fish 
products led to Department recommendations that menhaden, white- 
fish, herring meal, and fish oils be omitted from rations fed turkeys 
from 8 weeks of age until marketing, and that sardine meal be limited 
to proportions specified for different types of diet. Turkey parts 
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(halves, quarters, steaks—recently put on the market in fresh and 
frozen form) of the large-type bird, commonly suited only to restau- 
rant and hotel use, were studied to learn the cooking times and pro- 
codures which yield the most tender, moist, and palatable iiadaat 
Results are incorporated in the bulletin Turkey on the Table the coo 
Round, prepared jointly with the Bureau of Animal Industry and the 
Poultry Branch of the Production and Marketing Administration. 

ry milks.—Directions were developed for home and institution use 
of ae milk in many dishes ordinarily made without milk. It was 
found that by adding dry milk powder, quantities of milk solids could 
be doubled in many “dishes and beverages commonly made with fluid 
milk. ‘These practices allow substantial increase in nutritive value 
without appreciable increase in the volume of foods or beverages. 
formulas for adding nonfat milk solids to corn meal, other cereals, 
and soup mixtures have been dev eloped from time to time for emer- 
vency feeding. 

E-qgs-—tIn the 1930’s, fundamental studies were made of the leaven- 
ing power and flavor of eggs as affected by storage and other factors. 
During World War II, facts were provided through cooperative work 
to help i in developing specific: tions for storage conditions that would 
retain the original flavor and cooking quality of spray-dried whole 
eggs. The storage life of eggs with a moisture content of 3 to 5 per- 
oa for example, was found to be 1 year when the temperature was 
below 60° F., but deterioration was pronounced in a month at 86° F. 
The keeping quality of experimentally dried whole eggs was found to 
be improved with the addition of certain arbohydrates before spray 
drying. 

Use of egg shells to increase the calcium content of dried eggs was 
shown to be possible. The presence of shell could not be detected in 
experimentally produced egg powders containing 0.4 percent of shell 
finely ground to pass a U. “S. No. 400 sieve, when used in scrambled 
eggs, ice cream, breads, and cakes. 

Vege tables.—Experimental cooking studies on 70 fresh and 20 
brined vegetables made in the 1920’s have been the basis of directions 
for practical home cooking. The research also provided figures on 
waste in home preparation of 22 vegetables, on the yield of cooked 
food from 1 pound of each as purch: ased, and on fuel needed for cook- 
ing. ‘The waste and yield figures are still in use for calculating nutri- 
tive values of foods’ in making diet recommendations. | Wartime 
studies of the effect of various home-cooking methods on the nutritive 
value of potatoes, carrots, peas, and a number of other foods, resulted 
in standardized methods of cooking which are an important addition 
to knowledge in this field. 

Fruits —Contributing to effective utilization of fresh apples are 
studies (almost completed) to determine changes in chemical com- 
position, palatability, and cooking quality of orchard s samples of six 

varieties of apples, during controlled stor age up to 7 months. 

Changes found in suit: ability for eating out of hand, for sauce, or 
for baked apples will be translated into practical recommendations 
for improved use of common varieties as marketed. 

Directions for reconstituting and using evaporated apple rings, a 
new form of dried apples marketed in recent years, have been devel- 
oped and published to help promote acceptance of apples in this form. 
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Dry beans and peas.—In the late 1920’s and 1930's, directions were 
developed for cooking lentils, beans, soybeans, and peanuts. In a cur- 
rent project, a shorter method of preparing dry beans, using an im- 
proved short soak, has been developed which provides cooked beans 
comparable in palatability and nutritive value to those prepared by 
the long-soaking method previously recommended. 

Recipe de velopme nt.—Aid to homemakers through scientific recipe 
work has been given since the beginning of the Bureau. Aunt Sammy’s 
Radio Recipes, a bulletin first issued in 1927, was long a best seller 
among Government publications. In the 1930’s, fats for shortening 
and frying were compared. Other studies included recipes for adding 
rice polish, wheat germ, and nonfat solids to batters and doughs, soups, 
and cereal mixes, as well as recipes using rye flour, corn me: al, and corn 
sirup. 

Recipe leaflets on tomatoes, green vegetables, potatoes, soy flour and 
grits, dry beans, dried fruits, and other “commodities, developed during 
World War II, helped promote better use of foods available. Later, 
in 1947, to meet problems of scarce foed supplies, recipes for low-cost 
main dishes were developed and some 5,000,000 copies of the resulting 
publication distributed. Recent accomplishments in promoting better 
use of plentiful foods have included 200 family sized recipes, tested 
or revised, and 60 menus published in the booklet Family Fare; and 
recipes for 25, 50, and 100 portions for use by residence halls, summer 
camps, restaurants, hospitals, and other institutions. 

Special war service.—To meet needs for foods of high keeping qual- 
ity and low bulk, it was necessary during World War IT to evaluate 
the cooking quality and palatability of commercial and experimental 
dehydrated foods. Samples of dehydrated raw meat were tested 
(lend-lease project) and found after cooking to be more nearly like 
fresh meat in quality than precooked dehydrated meat (ARA_ pro- 
ject). When vacuum-packed and stored at a temperature of 70° F. 
or lower, such raw dehydrated meat remained in good condition for 
8 months. Attainment of a low moisture content was an important 
factor in the keeping quality of dehydrated raw meat. Another co- 
operative research project showed that dehydrated vegetables and 
soups could be compressed so that they required less space and still 
were easy to reconstitute, as well as palatable, pleasing in appearance, 
and suited for storage without refrigeration for a considerable length 
of time. 

F. SOME ADDITIONAL WORK NEEDED 


Determination of the yield of edible product to be expected from 
perishable food purchased in retail and wholesale lots 1s needed to 
guide procurement of food in terms of the quantities and qualities 
needed, and to make possible more intelligent price comparisons by 
buyers for household, institution, school lunchroom, and military 
feeding units. Such data are needed also for improving tables of food 
composition where inedible and edible portions must be taken into 
account. Published and available unpublished data on yield of edible 
product should be assembled and, as needed, new figures obtained in 
the laboratory and under home and institutional conditions. 

The de velopme nt of improved home bak ing methods is needed to 
make effective use of the homemaker’s time and improve the quality 
of home-baked foods. The work should include a systematic study 
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of new types of ingredients and home equipment and an investiga- 
tion of short-cut methods that will yield high-quality products. 

Development of adequate guides for appraising the quality of meats, 
poultry, and eggs is needed by consumers and producers. Investiga- 
tions of cooking, edible quality, and yields of meats and poultry from 
experimentally produc ed and market samples of various cuts ‘should 
be made in parallel with the physical and chemical analysis and the 
grading of animal, carcass, ian cut. Such guides would help producers 
supply consumer demand for meats and poultry that are fat enough 
for good cooking and eating but not so fat as to be wasteful of food 
in home or institution, or of feeds used in fattening the animals. 
Current work on egg quality should be extended to cover at least one 
additional section of the country (eastern), using eggs characteristic 
of the production of that area and stored and marketed under condi- 
tions usual in the area. Such research would require further studies 
similar to RM ; a—12—6, 12-8, and 12-11, p. 1991. 

Development of guides for gaging the quality of fruits and vege- 
tables is another aid needed by consumers and producers. These guides 
should be developed by comparative studies of fresh, prepackaged, and 
processed products with respect to appearance, size, cooking “quality, 
yields, nutritive value, and costs, along with specifications for grading. 
Tn addition to obtaining data on foods as used, the studies should in- 
clude some correlation of present grading practices and market rating 
scales with consumer acceptance and preference for appearance, 
flavor, and texture of fresh and processed products. They should 
include, as needed, development or standardization of modern pro- 
cedures for cooking vegetables and fruits. 

Research on pressure ¢ ooking of meats and vegetables should be un- 
dertaken because of the increasing extent to which pressure cookers 
are being used in the home. Reliable directions for using them for 
cooking ‘specific foods are needed, as well as further information for 
some foods on the effect of this cooking method on nutritive values. 
Proper cooking, particularly of vegetables, is essential for accept- 
ability and economy. 

Research to simplify home cooking of rice, including the variations 
needed for new types and varieties available to consumers would 
be of benefit. This work should include study of the influence of 
various types of water on cooking results and deevlopment of recipes 
suited to needs of consumers in different areas 

Research is needed to reevaluate cooking methods for corn products, 
including sweet corn, corn meal, hominy, and grits, with a view to 
preparing a modern version of Farmers Bulletin 123¢ }, Corn and Its 
Uses as Food, issued in 1923. 


Scuoot Frepinc ReQuirEMENTS 
(BHNHE—SL 1-1—Federal-State—Regular Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 
To (1) develop effective ways of using various foods to help achieve 
the objectives of school feeding; (2) study the nutritive value of 
school meals as served to children; (3) investigate factors influencing 


acceptability of food and meals to ¢ itaren: sand (4) evaluate practices 
in school feeding and their relation to the cost and management of 
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school-lunch programs. Such information is needed by the Depart 
ment in its administration of the National School Lunch Act which re 
quires that “lunches served by schools participating in the schoo! 
lunch program under the Act shall meet minimum nutritional require 
ments prescribed by the Secretary [of Agriculture] on the basis o1 
tested nutritional research.” Application of food management skil| 
and nutritional knowledge are required to implement this directive. 


B. CURRENTLY ACTIVE LINE PROJECTS 


SL 1-1-1—Large quantity recipes for use in school feeding. To 
develop suitable quantity recipes using foods desirable for ‘schoo! 
meals with special emphasis on those in ‘plentiful supply. Considera 
tion is given to acceptability of the food to school children and to 
amount and kind of labor needed for preparation and serving meals. 

SL 1-1-2—Comparison of “complete” versus “free choice” types of 
school lunches.’ To study the kind, quantity, source, cost, and nutritive 
value of foods used in complete or plate lunches and in free-choice 
lunches made up of self-selected items. 


Cc. HISTORY AND EVOLUTION OF THIS WORK 


In 1940 a collection of recipes was prepared to assist in the effective 
use of foods being supplied to schools by the Federal Government. In 
1943 this work was slanted to fit wartime rationing and available food 
supplies. In September 1946, in cooperation with the departmental 
cafeterias, 67 recipes to serve 100 were assembled, tested, and pub 


lished for schools operating under the national school-lunch program. 
The following January a special laboratory was set up for use in de- 
veloping large-quantity recipes that would meet the minimum require 

ments for the type of lunch recommended by the Set Ste (type 


A), with particular attention to commodities made available to 
sc ‘hools. 

In 1945, at the suggestion of a conference of research leaders in 
child nutrition, pocsstance, public health, institution management, and 
education, two Studies were started to (1) learn the characteristics 
of effective school feeding programs in the consolidated type of schoo! 
and (2) develop methods for the study of the nutritional effect of 
school-lunch programs. In the spring of 1947 chemical analyses 
to determine the nutrient content of school lunches as served and other 
studies designed to improve management were begun. 


D. FUNDS--ANNUAL EXPENDITURES 


Prior to 1947 this work was carried on by regular funds incidental 
to studies of the utilization of surplus foods. Beginning in 1947, 
with the establishment of a special laboratory, expenditures from 
regular funds have varied from $10,000 to $30,000 a year, supple 
menting allotments from administrative funds of the Production and 
Marketing Administration, which varied from about $28,000 to $57,000 
a year between 1947 and 1950. 
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E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


The school-lunch management studies are the first to relate food 
management methods to the nutritive value of the school lunch. 
Results have aided supervisory and managerial personnel in provid- 
ing more nutritious and acceptable meals at low cost to school children 
of different ages, and have stimulated study, evaluation, and improve- 
ment of local school-lunch programs. In addition to stimulating 
appraisal of management practices, publications provided practical 
help on such special problems as (1) storage for school-lunch food 
and supplies, (2) increasing the efficiency of the school-lunch kitchen, 
(3) quantities of food required for serving school lunches, and 
(4) small equipment needed for the school lunch. 

School-lunch recipes for special foods have been developed and 
tested for pupil acceptance—Special work on potatoes, nonfat dry 
milk, dried whole egg, dried fruit, fish, cheese, tomato paste, peanut 
butter, honey, and turkey have resulted in recipes on a 100-portion 
basis, with selected ones in 25- and 50-portion sizes. Yeast and quick 
bread recipes for use of school-lunch cooks and formulas for the use 
of bakers supplying schools have been developed in the interest of 
flavorful breads of high nutritive value. These recipes have been 
published as aids to schools in making greater and more effective use 
of currently abundant foods, newer kinds of foods unfamiliar to school- 
lunch cooks, and foods nutritionally important to the school lunch. 

Chemical analyses of 70 school lunches as served to the fourth- and 
sixth-grade pupils in 15 schools of 7 localities have shown that, in 
general, these meals furnished desirable amounts of food energy, pro- 
tein, fat, calcium, and riboflavin, but, in many instances, less ascorbic 
acid and thiamine than desired. The one-half-pint of milk served as a 
beverage made an outstanding contribution to the nutritive value of 
the meals; without it, meals were invariably inadequate. 





F. SOME ADDITIONAL WORK NEEDED 


Field studies in various types of school-lunch programs should be 
made to evaluate management practices in relation to menu planning, 
food acceptance, equipment, sanitation, and safety; and to obtain 
knowledge of existing conditions in order to develop additional guid- 
ance materials and school-lunch aids. 

Continued laboratory work is needed to study the effect of various 
methods of large-scale food preparation, menu planning, and manage- 
ment on the nutritive value of school meals as served. ‘To assist in 
planning menus that are nutritionally adequate and to facilitate check- 
ing for compliance with Federal requirements for reimbursement, an 
estimate of the nutritive value per serving should be made and pub- 
lished with each recipe issued. 
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Home Foop PRESERVATION 
(BHNHE—b—1-16—Federal-State—Regular Funds) 
\. PURPOSE AND NATURE OF CURRENT WORK 


To develop and standardize methods for home canning and freez- 
ing that will give products of higher nutritive value and palatability 
than are now attained, and to revise methods as need is indicated 
by advances in science, technology, and equipment or by differences 
in raw products resulting from. changes in agricultural practices. 
Proper methods of home food preservation are of paramount impor- 
tance to farm families who depend on home-canned and home-frozen 
foods to give year-round variety to their diets and to maximize benefits 
from their “live at home” programs. 


B. CURRENTLY ACTIVE LINE PROJECTS 


b-1-16-11—Home canning of poultry. To determine how the 
quality of home-canned chicken is affected by method of preparation 
for processing, length of storage, and method of preparation for serv- 
ing, as a basis for improved processing directions. 

b-1-16-12—Bacteriological studies of food spoilage micro-organ.- 
isms. To investigate the influence of certain substances on the heat 
resistance of food | spoilage organisms and, for use in calculating safe 
processing times, to obtain data on the rate of destruction of spoilage 
organisms when heated at different temperatures in various low- 
acid foods. 


b-1-16-13—Home canning and freezing of fruits and vegetables. 
To (1) establish safe and practical canning and freezing procedures 
that will promote retention of palatability and nutritive value in 
fruits and vegetables and (2) undertake heat penetration and bac- 
teriological studies needed to develop processing methods for a num- 
ber of foods for which directions are not now available. 


C. HISTORY AND EVOLUTION OF THIS WORK 


Investigations of home food preservation, initiated in the Office of 
Home Economics, have been carried on by the Bureau of Human Nu 
trition and Home Economics since its establishment in 1923. Em- 
phasis has shifted with emergency demands, fluctuations in the na- 
tional supply of specific commodities, and changes in equipment for 
home food processing. 

During World War IT emphasis was on the development of im- 
proved methods for home canning and dehydration, in order to re- 
duce food waste and help relieve pressure on scarce food supplies. 
Demand for home freezing information accompanied the rapid ex- 
pansion of the use of home ‘freezers and freezer locker plants. During 

arly postwar years improved methods were developed for preserving 
foods for which scientifically. established processes previously were 
not available. ‘Today it appears that prospective developments in 
food and enzyme chemistry, bacteriology, and food technology may 
lead to further advances in home food preservation. 
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D. FUNDS—ANNUAL EXPENDITURES 


Expenditures from 1937 through 1941 averaged about $9,000 an- 
nually. In 1942 about $55,000 was spent, chiefly on home dehydra- 
tion studies, and in 1043 and 1944, about $32,000 for this purpose. 
About $65,000 a year was spe: t in 1948 (chiefly on canning) and in 
1944 (on canning and freezing together). In 1945 and 1946, expendi- 
tures for studies of canning and freezing totaled about $200,000 a 
year. From 147 to 1950, te amounts spent have varied between 
$75,000 and $100,000, 


‘ 
> 
> 


EK. EXAMPLES OF OUTSTANDING ACCOMPLISH MENTS 


De velopme nt of improved home dehydration prod edures.—In 1941, 
when equipment for home canning or freezing foods was in short 
supply, Improved home-drying methods were developed to help pre- 
vent waste of garden produce grown by some 18,000,000 victory gar- 
deners. Existing methods for drying foods were investigated inde- 
pendently and in cooperation with the California, New York, and 
Texas Agricultural Experiment Stations, and modified procedures for 
typical vegetables and fruits were developed to provide for better 
palate ability, keeping quality, and nutritive value of home-dehydrated 
products. The resulting improved methods were published for dis- 
tribution to families. 

De velopme nt of emprov ed home-canning methods.—Duri ing the 

early years of World War II, national food-conservation programs 
led 25,000,000 families to can an estimated total of 4,000,000,000 quarts 
of food a year. Spoilage was unduly high, however, chiefly because 
of inadequate home-processing methods. ‘To obtain information 
needed to put canning practices under home conditions with home 
equipment on a scientific basis, investigations were carried out inde- 
pendently and in cooperation with the “Massachusetts and Texas Ag- 
ricultural Experiment Stations and with the University of Texas. 
The findings were the basis for new directions for home canning of 
meat, chicken, 12 of the most commonly home-canned low-acid vege- 
tables, and 7 other low-acid foods. 

Addition: ' bacteriological studies related to canning are providing 
further basic data on the heat resistance of organisms causing food 
spoilage and on the heat treatments required to destroy such organisms 
in the canning of specific food products. Recent investigations have 
also shown that certain substances, notably ascorbic acid, sodium pan- 
tothenate, and vitamin K,, have a pronounced effect on the heat resist- 
ance of certain bacteria causing spoilage in canned food. 

Development of improved home- freezing methods.—To meet de- 
mands for information on preserving foods by freezing, a popular 
bulletin was published in 1946 providing detailed and tested proce- 
dures for freezing 28 fruits and vegetables. This was based on work 
initiated in 1944 to determine the effect of different methods of home 
freezing on the palatability, nutritive value, and storage quality of 
frozen vegetables and fruits. Continued investigations have led to 
further improvement in methods for preparing and pretreating fruits 
and vegetables for freezing. 
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To help evaluate all completed and current research on freezing 
food, a conference of freezing specialists from institutions in various 
sections of the country was “sponsored in 1949. Based on the re 
ommendations of this group and of a critical review of hundreds of 
research papers and bulletins as well as many unpublished data, 
comprehensive bulletin on procedures for the preparation, packaging, 
and freezing of more than 100 fruit and vegetable products has bee) 
published. 


Fr. SOME ADDITIONAL WORK NEEDED 


Extension of studies on home canning to include (1) determinatio: 
of safe home-canning processes for a number of low-acid foods fo: 
which information is in demand but not now available, and the estab 
lishment of safe processes for canning low-acid foods in 2-quart glass 
jars—often used in homes and in institutional and community can- 
neries; and (2) studies on the physical and biochemical charboter 
istics of food spoilage organisms and the effect of the presence or addi 
tion of substances such as antibiotics on the heat resistance of those 
organisms. Final objective of these investigations would be the dis 
covery of conditions or treatments for reducing the heat resistance ot 
canned-food spoilage organisms, thus permitting shorter processing 
times and consequent improvement in the palatability and nutritive 
value of home-canned foods. 

Extension of studies on home freezing to include (1) development 
of more suitable home methods for preparing, packing, and freezing 
a wide variety of prepared and precooked foods, and for defrosting 
and preparing such foods for serving; (2) determination of the 
storage life of these foods; (3) investigations of the enzyme systems 
of fruits and vegetables as a basis for developing pretreatment meth- 
ods leading to improved retention of quality in home-frozen fruits and 
vegetables; and (4) development of improved and standardized 
methods for cooking frozen vegetables by boiling, steaming, baking, 
frying, and cooking in the pressure saucepan. 

‘Development of “improved home pickling procedures which apply 
modern commercial practices where feasible and adapt recipes to 
changes in ingredients, such as the higher acidity of present-day vine 
gars ‘compared with those used in earlier research. 

Development of improved home methods for handling, refrigerat 
ing, and storing foods, with specifications for optimal storage condi- 
tions to minimize waste and deterioration in eating quality and nutri- 
tive value of both fresh and processed foods. Need for such informa- 
tion is accepted by advances in food storage equipment for the home, 
by increased use of mechanical refriger ‘ation resulting from more 
wide-spread electrification of farms, and by trends toward weekly 
food marketing among suburban and employed urban homemakers. 
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Famity Foop ConsuMPTION 


(BHNHE—RM: a-13—Federal—RMA Funds; 
BHNHE—b-—2-2—F ederal—Regular Funds) 


4. PURPOSE AND NATURE OF CURRENT WORK 


To (1) indicate possibilities for expanding consumption of indi- 
vidual foods and groups of food by determining the population groups 
whose consumption is below average; and (2) evaluate the nutritive 
adequacy of diets of the people of the United States and of groups 
within the population, such as the farm or urban population and 
different income and regional groups, in order to determine the changes 
in food consumption that would improve the nutritional status of 
the population. Current work centers on collecting and analyzing 
data from families on their purchases and consumption of the com- 
plete range of foods, and on supplying information needed for the 
formulation of public policy in the production, distribution, and use 
of foods, and for educational work in promoting good nutrition. 


B. CURRENTLY ACTIVE LINE PROJECTS 


RM: a—13-1—Potential outlets for foods—consumption of urban 
families—1948. To obtain information on the consumption of various 
foods by urban families of the United States, in order to show present 
and potential demands for food and indicate needed improvements in 
nutrition. 

RM: a-13-2—Food consumption of rural families. To obtain in- 
formation on consumption of foods by rural families, as a basis for 
estimating current and potential outlets for agricultural products, for 
developing programs to expand consumption and improve nutrition, 
and for comparing patterns of food consumption and dietary levels 
of urban and rural families. Current work covers selected counties in 
one State only. 

b-2-2-2-Nutritionally adequate food budgets for family use. To 
(1) develop nutritionally adequate food budgets at different cost 
pre for use in estimating food needs of popul: ition groups, and 

2) present them in popular form, as an aid to families in obtaining 
a good diet. 

b-2-2-3—Evaluation of methods of studying family food consump- 
tion. To compare data on family food consumption obtained by dif- 
ferent methods, as a part of a long-run plan to improve the methods 
of collecting data on food consumption. 

b-2-2-6—Nutritional analysis of the United States per capita food 
supply, 1909 to present. To revise historical data when necessary and 
to keep current a complete year-to-year series from 1909 showing the 
nutritive value of the civilian per capita food supply. 

b-2-2-16—Nutritionally adequate food plans for use in group 
feeding. To develop at different cost levels nutritionally adequate 
food budgets that provide a sound basis for estimating food quantities 
and costs for group feeding, especially in public institutions. 
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C. HISTORY AND EVOLUTION OF THIS WORK 


Food consumption surveys were begun on a small scale in the De- 
partment in the late 1800's. During the 1930's and 1940's three large- 
scale surveys were made which took account of modern sampling tech 
niques and provided information on a Nation-wide basis. Emphasis 
in this work has been twofold : Economic analysis of family food con. 
sumption, especially as related to income: and nutritional analysis of 
the extent to which the food consumed provided a good cliet. 

In order to make nutrition information available in the most prac 
tical form for family use, family food plans have been developed and 
from time to time have been modified to take account of advances jy 
nutritional knowledge and changes in food-supply situations. Four 
master food plans developed in the early 1930's indicated the quantities 
of some 12 major food groups that would supply nutritionally ade 
quate diets for persons in different age, sex, and activity groups, and 
at different levels of cost. They were based on findings on nutritive 
value of foods, human needs for these nutrients, food costs, and food 
habits. Because of the large number of families with low incomes 
or on relief, emphasis in cities was then on Ways of getting an ade- 
quate diet at low cost. The more liberal] plans were used widely by 
rural families in developing their “live at home” programs, 

In recent years, with the widespread interest in nutrition, these 
food plans have filled the demand for help in the practical] applica- 
tion of nutrition principles in family food management. The food 
plans have also been used in administrative planning for the minimum 
and maximum food needs of the civilian population. 

In 1942, to give a basis for allocations to meet wartime military and 
civilian needs, the nutritive value of the national per capita food sup- 
ply was calculated. Values were based on quantities estimated by 
the Bureau of Agricultural Economics from production, export, ani 
import statistics. The calculations, made quarterly, have been kept 
current from year to year: they were also made for the earlier vears 
as far back as 1909, 


D. FUNDS—ANNUAL EXPENDITURES 


Before 1948, when the first of the current projects on potential 
outlets for foods was started with RMA funds, important achieve 
ments in collecting information on family food consumption had been 
financed chiefly by special emergency funds. In 1917-19 special war 
time allotments were made to the Office of Home Economics and other 
divisions of the Department for research to serve as a guide to ad 
ministrative decisions on food. The 1935-36 food consumption part 
of Consumer Purchases Study was carried largely asa WPA project. 
Costs for the data obtained ‘in 1942 were met partly by emergency 
funds for the President. From 1948 through 1950, annual expen- 
ditures from RMA funds for collection and analysis of statistical] 
facts on family food consumption have ranged from'$105,000 to $128, 
000. Related work on economy and nutritive adequacy of family 
diets is supported by regular funds and required expenditures for 
1937 to 1943 of about $40,000 a year. Subsequently, approximate 
amounts spent were: 1944, $53,000: 1945, $30,000: 1946, 395,000 1947 
and 1948, each $65,000: 1949 and 1950, each $75,000. 
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E. OUTSTANDING ACCOMPLISHMENTS 


Food consumption surveys 1935-36, 1942, 1948.—The first two sur- 
veys provided information on the total population, the third on city 
families. The publications resulting from these surveys are a pri- 
mary source of statistical data on family food consumption, and are 
W idely used by economists and market analysts. In addition, analyses 
of the data have been used in programs of nutrition education and in 
the determination of public policy. For example, the estimates of 
civilian food requirements for World War II and the knowledge of 
family food habits basic to the rationing system depended on these 
findings. Goals for food production also have taken account of cur- 
rent consumption and areas of nonconsumption, as shown by these 
surveys. 

Appraisal of adequacy of United States diets ——An appraisal of the 
dietary situation in 1935-36, as revealed by records of family con- 
sumption, pointed out the important deficiencies and gave impetus 
to the national nutrition program launched in 1941 as a part of de- 
fense planning. It also pointed up the need for specific measures 
such as nutrition education, enrichment of bread and flour, and school 
lunch and other programs to get more and better food to the people 
with poor diets. Currently, the dietary situation is under continuous 
review both through periodic estimates of the nutritive value of the 
national food supply and through interpretation, in the light of human 
nutritional needs, of food consumption studies concerning individuals 
and family groups or other population segments. 

Formulation of family food plans and budgets.—Developed around 
a dozen nutritionally significant food groups, practical food plans 
for families were first presented in a scientific publication, Diets at 
Four Levels of Nutritive Content and Cost. Later successive editions, 
taking account of advances in scientific knowledge and changed food 
supplies, went to the public in more popular form; Food for Families 
With School Children is an example. Guidance material for teach- 
ers and social welfare workers was also prepared, as exemplified by 
the publication Helping Families Plan Food Budgets. 

Evaluation of methods of studying family food consumption.— 
Methods of obtaining data sufficiently accurate to evaluate the quality 
of diets have been a continuing problem. At the request of the Na- 
tional Research Council’s Food and Nutrition Board, a review and 
evaluation of commonly used methods was made in 1947. In 1948 
a working conference on methods of studying food intake was held 
with experiment station workers who were engaged in cooperative 
studies of diet and nutritional status. 


F, SOME ADDITIONAL WORK NEEDED 


Information on food consumption of rural families is available on 
a Nation-wide basis for no date later than 1942. New foods have come 
on the market, food habits have changed, and the economic situation 
of farm families and the composition of the rural population are now 
markedly different. The rural data collected in 1942 are becoming in- 
creasingly obsolete as a basis for estimating current consumption of 
rural families, and for guiding educational programs and administra- 
tive action. Current work in a few counties should be extended to a 
Nation-wide sample. 
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Household practices in use of foods in the home should be determine | 
through field surveys of the specific uses made of selected foods, the 
quantities used in various ways, and the relationship of these pra 
tices to such factors as family income, region, and education. For 
foods such as dairy products, fats and oils, eggs, sugar, and nuts, whic!) 
have multiple uses in household food preparation and service, ma: 
keting specialists want to know the quantities used in the various 
forms marketed to show ways of increasing consumption. For in 
stance, how much fluid, evaporated, or dry milk goes into beverages: 
how much to cooking and other uses. The data would indicate the 
extent to which one food is substituted for another, as various fats 
for butter in table use and cooking, and which of the fats familie: 
use in cooking different foods. For fruits and vegetables, informa- 
tion on the amounts and kinds eaten raw or cooked is needed for 
estimating the nutritive value of the food people actually eat. 

Further tabulation and analysis of the data already collected on 
city family food consumption.—Most of the primary data available 
from the city surveys made in 1948 have been released in processed 
form in order to get results to the public quickly. To make the data 
more conv eniently and permanently available through libraries to 
research workers and administrators, these should be printed. 

Much of the most valuable information contained in the study, how- 
evel, requires more intricate and time-consuming analyses. Such 
analyses are concerned with the variability in food consumption of 
city consumers (most of the primary tabulations were for averages 
only), the relationship of high or low consumption of one food to that 
of another, and the effect of such interrelationships on the nutritive 
quality of family diets. This type of analytical research has never 
been adequately undertaken. It would be invaluable to the formula- 
tion of rationing and other food mobilization programs in case of 
national crisis. In peacetime it would be very useful to market 
analysts, economists, and home economists. 
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FARM AND HOME EQUIPMENT AND STRUCTURES 
Chapter 30—Part II 


ForEWORD 


As the table of contents indicates, chapter 30 embraces research on 
equipment and structures for the farmstead, including farm power 
and machinery, rural structures, housing and equipment, and farm 
electrification and processing. Investigations in these fields seek 
more efficient structures and equipment for producing and handling 
crops and livestock on the farm, as well as more efficient and con- 
venient housing and equipment for the use of the farm family. 

Since project statements appearing in other chapters include at 
least some work concerning farm equipment and structures, cross- 
references to such statements will be found at the end of this chapter. 
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FARM AND HOME EQUIPMENT AND STRUCTURES 







Pest anD PLAnt Disease Controt MACHINERY 


(BPISAE—e—1-1—Federal-State—Regular Funds) 







A. PURPOSE AND NATURE OF CURRENT WORK 





e To (1) improve effectiveness and efficiency of present equipment 
and methods for controlling the economically important insects and 
: plant diseases attacking agricultural crops; (2) develop new equip- 
ment or devices and new control methods as required; (3) establish 








- mechanical equipment performance requirements; and (4) provide 
a suitable experimental equipment required by cooperating agencies 
ia for determining the efficiency of insecticide and fungicide materials 






and formulations at various dosages and application rates. These 
machinery investigations are now being directed against the Euro- 







; pean corn borer, gypsy and brown-tail moth, spruce budworm, saw- 
E fly, spittle bug, blister beetle, grasshopper, aphid, leafhopper, and flea- 





: beetle, such plant diseases as early and late blight of potatoes, and 
those affecting canning tomatoes, sugar beets, and market garden 
crops. 







B. CURRENTLY ACTIVE LINE PROJECTS 











= 





e-1—-1-1—Insect pot and plant disease control machinery. To 
develop machines that will help to control insect pests more effec- 
tively and efficiently. 





C. HISTORY AND EVOLUTION OF THIS WORK 


Pn te rae a 





In 1927 the European corn borer clean-up campaign was inaugu- 
rated and research started on corn-borer control machinery. These 
investigations and other pest-control machinery studies were combined 
from time to time, and in 1939 the present general project was set wp at 
Toledo, Ohio. In 1939 also, plant disease control equipment investi- 
gations were started, and in 1948 airplane application equipment 
studies for the control of the spruce budworm were begun. 
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D, FUNDS—-ANNUAL EXPENDITURES 





This work was started in 1927 when a portion of the corn borer 
clean-up campaign money was earmarked for research on the corn 
k borer control machinery. About $50,000 was set up the first year 
and approximately $75,000 for each of the next 5 years. The funds 
were gradually reduced to about $25,000 in 1940, and from then 
increased to $52,080 in 1950. 
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E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 






Equipment developments under the project have accelerated the 
commercial improvement of spraying and dusting equipment for the 
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farmer.—The information obtained in the research studies on appli 

cation equipment for corn borer control has resulted in establishing 
many basic mechanical equipment requirements for control of that 
insect. 

Airplane spray equipment was developed for Cub-type monoplanes 
and for biplanes of the Stearman type. The information and 
detailed plans were published and have been widely distributed 
as guides for construction of commercial airplane sprayers. 

A new-type precision dust feeder developed under the project and 
adapted to a row-crop duster for experimental use has made possible 
field experiments of extreme accuracy in applications of insecticides 
and fungicides in dust form. 

A new type of air broadcast nozzle was developed for application 
of concentrated sprays to field crops. This special nozzle, when at- 
tached to a blower having a capacity of 8,000 cubic feet per minute 
on a plane traveling at about 1.5 miles per minute, delivers a sheet 
of concentrated spray over a swath 35 to 50 feet wide. It provides 
a means of controlling the swath pattern that is not possible with 
present types of commercial air blast applicators. 

Grasshopper poison-bait spreaders and mixers were developed for 
use by State and Federal agencies and by individual farmers in 
national campaigns against this pest. 

Special high-clearance, self-propelled sprayers and dusters wer 
developed to study their effectiveness for corn borer control on field 
and sweet corn in Iowa and Ohio. Through the use of this special 


equipment, many of the basic machine requirements and procedures 
for controlling the insect have been established. 


Low-gallonage sprays of from 10 to 20 gallons per acre have been 


ound to be as effective as the high-gallonage treatm » the con- 
f Ll tol fiect the high-gall treatments for tl 


trol of the corn borer. Low-g: allona ge sprays require less labor and 
lower power costs during the application. 


F. SOME ADDITIONAL WORK NEEDED 


There is need for permanent quarters for this work where more 
suitable equipment could be installed, such as a wind tunnel for 
laboratory testing of nozzles for use on airplanes, and discharge 
equipment for ground machines in small plot testing. 

Development of efficient equipment for generating the size of insecti- 
cide particle needed for the particular pest or condition is needed.— 
With aircraft a uniform swath is essential to effective insect control 
and economical use of poison. Considerable work has been done 
in this connection, but progress has been slow, and current studies 
should be expanded. 

Engineering studies should be made of methods and equipment 
for accurately applying small dosages of poisons to combat soil- 
borne organisms such as nematodes which are being more widely 
recognized as serious problems. 

Mechanical devices should be dev eloped for macerating (shredding) 
cornstalks to kill corn borers, cotton stalks to kill pink boll weevil. 


potato vines to aid in control of certain blights, and sugarcane stubble 
to kill overwintering sugarcane borers. 
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FARM AND HOME EQUIPMENT AND STRUCTURES 


Frerrivizer Distriputinc MACHINERY 


(BPISAE—e—1-—2—F ederal-State—Regular Funds) 


A. PURPOSE AND NATURE OF CURRENT WORK 


To devise equipment for accurately metering and placing solid, 
liquid, and gaseous fertilizers where they will be of the most benefit 
to the crop. This includes the development of equipment and auxil- 
iary devices for safely and accurately handling radioactive fertilizer 
materials. Current studies are with cotton, corn, tobacco, small grains, 
legumes, truck crops, and rice, involving 26 cooperative experiments 
in 7 States. 

B. CURRENTLY ACTIVE LINE PROJECTS 
e-1-2-1—-Placement machinery for conserving fertilizer. To de- 
velop machines for the more effective placement of various forms of 
fertilizers with different crops. 


C. HISTORY AND EVOLUTION OF THIS WORK 


Fertilizer distributing machinery studies were inaugurated in 1925. 
The first assignment was the development and construction of a con- 
stant temperature-humidity control room following the observation 
that certain fertilizers varied, throughout the day, in their discharge 
rates from fertilizer attachments of seeding machinery. In this room 
the drillability of various fertilizers under different conditions of tem- 
perature and relative humidity were determined. This pointed out 


the need for fundamental field studies and a project now Nation-wide 
in scope was set up in September 1931. Numerous crops have been 
studied, as well as new fertilizers including liquid and gaseous in addi- 
tion to the ordinary granular. Various methods of distributing fer- 
tilizer, such as side placement in bands, deep placement in the plow 
sole, side dressing at time of cultivation, and split application, have 
also been studied. ‘To date nearly 50 machines for datvibating fer- 
tilizer have been built up, and about 650 experiments have been con- 
ducted on 40 crops in 25 States. 


D. FUNDS—-ANNUAL EXPENDITURES 


This work was started in 1925 at the request of industrial organiza- 
tions which supplied about $10,000 for that year, and for several 
subsequent years. In 1931, $15,000 was provided from regular Fed- 
eral appropriations and an additional $9,000 or a total of $24,000 in 
1932. The funds have remained at about the $25,000 level up to 1945 
(except in 1942 when a special fund of approximately $50,000 was 
provided for building and equipping an agricultural engineering lab- 
oratory at the Agricultural Research Center, Beltsville). Since then 
funds have gradually increased to $37,000 in 1950. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


A versatile endless-belt type of fertilizer hopper was developed and 
refined for safe and accurate application of radioactive phosphate in 
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field experiments. A number of research workers have requested that 
arrangements be made with one or more manufacturers to duplicate 
the hopper and thereby make it more widely available. 

A self-propelled side-dressing machine for experimentally placing 
fertilizers in various positions for crops at various stages of growt|i 
was developed in cooperation with the Wishiesh Agricultural Experi- 
ment Station. This machine can operate between rows of tall plants. 
Its self-propelling feature eliminates the need for a horse or tractor. 
It is ready to operate’ at all times, and its compactness and easy ma 
neuverability greatly speeds up field operations. 

Tractor-mounted equipment of a special nature was designed ani/ 
built to plant seed and apply fertilizer simultaneously in field studies 
involving various placements of radioactive phosphate. Three special 
hoppers meter the radioactive phosphate and another hopper dis- 
penses the nitrogen and potash mixture. The phosphate can be place: 
In as many as seven positions in the soil at the same time. 

Several corn planters of the type commonly used in the Midwest 
have been equipped with a new attachment for placing the fertilizer in 
a band at one side of the row a couple of ‘ellens below seed level in 
accordance with the results of Department research. The new equip- 
ment has been successfully used in representative areas. 

A universal vegetable-fertilizer planter, developed for either smal! 
or large seeds, was used on fertilizer placement experiments in westeri 
Washington, by means of which comparative tests were made on vari- 
ous truck crops including broccoli, cucumbers, and sweet corn. This 
planter is provided with three batteries of hoppers: one for fertilizer, 
one for small seeds, and one for large seeds which permits planting 
and fertilizing with the same machine. 


F. SOME ADDITIONAL WORK NEEDED 


Application of fertilizer in increasing total amounts, in larger quan- 
tities per acre, on crops previously seldom fertilized, and by farmers 
in areas where use of fertilizers heretofore has been limited, empha- 
sizes the need for information about the basic placement of fertilizer 
if farmers are to obtain the most profitable returns from their fer- 
tilizer dollars. This information is essential to proper design of 
placement machinery. Specifically, pressing needs for research are 
as follows: (1) On corn in the different major areas; (2) on pasture 
and hay crops both at time of seeding and during succeeding years; 
(3) on crops now receiving unusually Raney applications of fertilizer ; 
(4) on crops grown on muck; (5) on vegetable, fruit, and other im- 
portaht crops under conditions to which little or no attention has 
been given; (6) deep placement of fertilizer in connection with the 
mechanical conditioning of the soil, particularly below plowing depth. 
under conditions where the soil is too compact for proper aeration, 
water drainage, or root penetration; (7) methods ann suitable equip- 
ment for applying fertilizer mixtures and separate materials in liquid 
form; (8) practical designs of equipment for side-placing fertilizer to 
cannery peas and other crops grown in closely spaced rows, and more 
substantial and properly designed placement equipment for many 
other machines to be used by the farmer; and (9) universal types of 
fertilizer attachments for tractors that will be flexible enough to sat- 
isfy most if not all of the requirements on any farm. 
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FARM AND HOME EQUIPMENT AND STRUCTURES 








TILLAGE MACHINERY INVESTIGATIONS 






(BPISAE—e—1-3—-Federal-State—Regular Funds) 






A, PURPOSE AND NATURE OF CURRENT WORK 





To determine (1) how various types of tillage tools, because of their 

design or method of use, affect the structure, permeability, moisture- 
: holding capacity, and other physical characteristics of soils; (2) 
| effects of tool design on power and tillage requirements in these soils; 
“4 (3) effects of compaction of various soils resulting from operations of 
: power machines equipped with tires of varying 1 ren (4) effects of 












fl tire design on slippage in soils of different types at various operating 
iu speeds and on other factors related to the efficient use of power, includ- 
ie ing costs of fuel; and (5) to recommend to manufacturers changes in 
k design of such equipment that will help lower farmers’ operating costs. 










B. CURRENTLY ACTIVE LINE PROJECTS 





e-1-38-1—Tillage machinery and its effects on soil tilth. To deter- 
mine the effects of shape and other design factors in tillage tools on the 
draft requirements, ease of scouring, speed of operation, etc., as related 
to pulverization and other physical characteristics of soils of different 
types, both in plots and in the field, and to interpret the data and infor- 
5 mation obtained in terms of improved equipment and methods of use. 










g e-1-3-2—Equipment for crop residue mulch culture. To adapt and 
be develop equipment for stirring the soil without covering the crop 






residues; to plant or drill seed and to cultivate crops under trash 
mulch conditions. 

e-1-3-3—Tires for farm tractors and implements. To study basic 
design features of tires for farm tractors and implements as operated 
in different soils under various operating conditions such as pressures, 
loads, etc. 
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C. HISTORY AND EVOLUTION OF THIS WORK 







In 1931 tillage equipment studies at Auburn, Ala., showed that a 
cloddy seedbed on Red Bay sandy loam increased the yields of cotton 
as compared with those from a finely pulverized seedbed requiring 
several additional operations and many more man-hours of labor. 
This emphasized the inadequacy of the available information on such 
fundamental questions as just what constituted a good seedbed for the 
various crops on different soils and under a range of moisture condi- 
tions. At that time no facilities existed for controlled studies of the 
dynamics of farm machinery operations and their effects on the phys- 
ical properties of the soils. Partly as a result of this early work and 
the rapid upward trend in farm mechanization, this interest increased 
until it culminated in the construction of the Tillage Machinery 
Laboratory at Auburn in 1935. Here nine soil bins, each 250 feet by 
20 feet, and each containing a different soil type 2 feet deep were set 
up for critical studies of the various tillage tools. A power car fur- 
nishes the motive power and carries a special device (dynamometer) 
that measures and records the forces necessary to hold the tillage tool 
being tested in its working position. Early studies—from 1931 to 
1935—at the laboratory were devoted to evaluations of existing or pro- 
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posed designs of plows and various types of shovels for soil manipula- 
tion, and on the basis of data obtained many improvements were made 
by manufacturers in equipment offered to farmers. The studies were 
designed to show effects of speed, depth, width, and size of plow bot- 
toms on draft and other reactions. T hey also showed effects of sh: ape 
factors. Such studies have been made for moldboard plows, disk 
plows, one-way disks, and disk harrows. 

From 1935 to 1941, it was necessary to divert all efforts of the tillage 
laboratory to national defense projects. The personnel and shop 
facilities were then used on the development of equipment for the 
production and harvesting of oil-bearing crops. The plots and test 
equipment were taken over by the Army in 1944 for flotation studies 
of ordnance equipment and were rele: used in December 1945. In the 
spring of 1946 the equipment was rehabilitated and the tillage work 
resumed. 

D. FUNDS—ANNUAL EXPENDITURES 


Work on this project started in 1931 with about $10,000, chiefly to 
study the effects of tillage—such as different methods of seedbed prepa- 
ration and cultivation in cotton production. From 1934 to 1940 an 
average of $17,000 for regular research was provided annually for 
this project, and about $141,000 for construction of facilities. From 
1941 to December 1945 most of the funds (an average of $20,000 annu- 
ally) were diverted to production, harvesting, and hulling of oil- 
bearing — The funds from 1946 to 1950 increased somewhat and 
totaled $39,000 in 1950. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISH MENTS 


Controlled tests of tillage tools and laboratory tests of metals that 
might be used as cutting edges or working faces of tillage tools 
have enabled manufacturers to select or discard tools or materials with 
a minimum of field testing. For example, one manufacturer placed a 
simplified plow bottom on the market at least 1 year sooner than would 
have been possible if he had had to rely on field tests only. This re- 
sulted in farmers getting this superior plow bottom sooner. 

Special sweeps de veloped for effectively preparing seedbeds by 
mulch culture methods have made it possible to produce favor able 
wheat yields in the High Plains region of Texas and in other areas 
while maintaining a protective crop residue mulch on the surface. 

The only equipment available for measuring the effects of tractor 
tire design on tractive effort and efficiency under controlled conditions 
for both the test tire and the soil is completed and in use at the tillage 
machinery laboratory. Tests show that the tractor tire may affect 
the maximum drawbar pull of a tractor as much as 10 percent. Tests 
show also the effect of tire design factors as lug height, lug angle, lug 
spacing, and rim width on the tire effectiveness and efficiency. 


SOME ADDITIONAL WORK NEEDED 


T illage requirements of wheat and pea growers of the Pacific North 
west.—The wheat and pea growers of the Pacific Northwest are facing 
decreasing yields, due in a large measure to the inadequacy of exist- 
ing machinery to meet their varied and difficult tillage requirements. 
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If the straw is left on the surface, it is subject to biowing, and complete 
coverage of the straw permits soil blowing and water erosion. Equip- 
ment is needed which will incorporate this material in the top few 
inches of soil under the wide range of different combinations of such 
factors as soil, slope, and rainfall. Several pilot farms are needed in 
the Northwest where equipment can be developed on a field scale to 
meet the local conditions. These developments would form a basis for 
recommendations to the growers. 

Studies should be made with tillage tools to effect the optimum 
seedbed for the different major crops in different soils. Work in one 
soil type with cotton indicated machine requirements could be con- 
siderably reduced and yields increased by suitable selection and use 
of tillage tools. Similar benefits might be derived from studies with 
other crops and soils. A yardstick might be developed which would 
be capable of measuring the optimum seedbed preparation for the soil 
and erop. 

Studies of effects on soils of packing by tractor and implement tires 
with a view to developing ways and means of reducing any harmful 
effects to a minimum should be undertaken. 


Specratizep Crop Propucrion anp Harvesting MACHINERY 
(BPISAE—e—1—4—Federal-State—Regular Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To secure fundamental information essential to the development of 
machinery and methods that will aid in reducing labor requirements 


and costs for producing, harvesting, and handling staple and specialty 
crops on farms. Present emphasis is given to devising experimental 
equipment to perform the operations needing special attention as a 
guide to machinery manufacturers. 


B. CURRENTLY ACTIVE LINE PROJECTS 


e-1-4-1— Peanut production and harvesting machinery. To develop 
and improve equipment, both in effectiveness and efficiency, for pro- 
ducing, harvesting, curing, picking, and farm handling of peanuts. 

e-14-2—T ung nut production, gathering and handling equipment. 
To promote orchard cultivation practices that are effective and effi- 
cient and that will leave the surface relatively level to facilitate nut 
gathering, and to develop equipment for gathering nuts from the 
ground and for hulling and drying them. 

e-1-4-83—Sweetpotato production and harvesting machinery. To 
develop efficient machinery for the production and harvesting of sweet- 
potatoes for food, feed, and industrial uses. 

e~144—Sugar-beet production and harvesting machinery. To de- 
vise ways of improving the stand of seed plantings, improve equip- 
ment for blocking and thinning sugar beets, aid in improving the per- 
formance of various experimental commercial surgar-beet harvesters, 
devise a low-cost beet loader, and develop equipment to facilitate more 
effective utilization of sugar-beet tops. 

e-14-5—Sugarcane production and harvesting machinery. To 
improve machinery for certain phases of seedbed preparation, cane 
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planting, cultivating, harvesting, controlling insect pests, and main- 
taining drainage ditches and quarter drains. 
e-1-4-6—Potato production and harvesting machinery for use under 
soil conservation practices. To develop a harvester that will operate 
satisfactorily on rolling land where the potatoes are planted along 
the contour. 
C. HISTORY AND EVOLUTION OF THIS WORK 


Research on peanut machinery was initiated in 1941 because of the 
need for additional oil crops under conditions of shrinking labor sup- 
ply. The early work was directed to the development of a sheller, of a 
belt-type peanut planter that would place shelled peanuts at any de 
sired spacing at relatively high tractor speeds, and of a two-row 
digger-shaker that would ae shake, and windrow the peanuts in one 
operation. Since World War II the work has been expanded to in 
clude the development of peanut harvesters and drying and curing 
methods and equipment. 

Work on tung nuts began with limited studies in 1943 on the de 
velopment of a huller. Later work has included the development of 
an experimental gathering machine and equipment for drying the nuts. 

Studies with sweetpotato production and harvesting machinery were 
started in 1937. Although this work has touched on nearly all phases 
of sweetpotato-production machinery, most of the attention has been 
directed toward the development of a planter and harvester. In the 
harvesting phase, attention is given to the development of a digger 
and the possibility of saving the vines for feed. 

Sugar-beet machinery investigations were started in 1928 and have 
continued, except for the year 1943. The work has been directed to 
ward getting a better stand of seedlings to eliminate as much hand 


thinning as possible, the development of mechanical thinning and 
blocking equipment, and assistance to manufacturers in the improve- 
ment of their experimental harvesters. 

The sugarcane production and harvesting machinery project was 
inaugurated in1944. In the early stages of this work a stubble shred- 
der was developed for destroying sugarcane borers in the stubble of 
summer-planted cane. A garg was developed for more accurate 


planting of different lengths of cane, and some attention was given 
to a continuous-type cane loader. A self-propelled sugarcane har- 
vester unit on which the various units needed for a successful harvester 
can be tried out has been developed for current work. 

In 1947 cooperative work was begun on developing a potato har- 
vester suitable for conditions in the major potato producing area of 
Maine where rolling land, some stones, and large yields are en- 
countered. 

D. FUNDS—ANNUAL EXPENDITURES 


The work under this project started in 1928 on one crop with about 
$2,000. From time to time other crops were added, and some were 
dropped. By 1934 about $12,000 was available. During the period 
1928 to 1934, inclusive, the funds averaged about $8,000 per year; for 
the period 1935 to 1940, inclusive, about $20,000; for the period 1941 
to 1945, inclusive, $90,000; and in 1950, $121,490. 
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dai E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 
nder A one-trip peanut harvester has been developed by means of which 
rate two men ean dig, shake, and pick two rows of peanuts at the rate of 
long more than an acre per hour. The green peanuts are dried in a sep- 
arate operation. Two manufacturers are working on preproduction 
models of this machine. 
A small-farm-size seed-peanut sheller was developed, which en- 
- the : ables farmers to shell peanuts cheaper, reduces splits, and insures 
_ ; relatively high germination. Plans and specifications of this sheller 
of a > have been distributed to many farmers. 
de A two-row tractor-mounted peanut harvester that lifts, shakes, and 
now windrows peanuts was developed and given thorough field tests. 
wale Plans have been distributed to many farmers, and reports on all ma- 
in chines built indicate that they are performing satisfactorily. 
ang The development of the United States Department of Agriculture 
: field tung-nut huller and the United States Department of Agriculture 
de- | tung pick-up machine provides for the first time machines that will 
t of : help reduce the labor requirements for harvesting, handling, and stor- 
uts, ing tung nuts. Manufacturers are making preproduction models of 
rere both. Field hulling reduces the weight of material to be transported 
ASeS 7 by about one-half and leaves the hulls in the field for their fertility 
een . value. 
the J A tractor-mounted rod-ty pe digger for sweet potatoes was developed 
ger i which shows considerable promise. It has consistently exposed over 
' 95 percent of the potatoes with little evidence of damage. Under 
ave commercial production this rod digger should not cost much over 
to $100 and should be economical for even the small growers with only 
nd 5 to 10 acres of sweetpotatoes. 
mid Seeding rates for sugar beets have been reduced from 20 pounds 
ve- per acre to less than 4 pounds and savings of one-fourth to one-third 
ir in hand Jabor for thinning, through cooperative research on the de- 
vas | velopment of new equipment and methods of seeding. 
ad A self-propelled sugarcane-harvester chassis and frame have been 
ol designed and constructed to permit field testing and study of selec- 
ite tive topping and stripping equipment for the removal of trash from 
en 3 sugarcane. By means of this chassis it has been found that a cylinder- 
ur type stripper equipped with rubber flails is effective for removing the 
er lower leaves and weeds from the canes, and the most favorable speed, 
number, and position of the stripping cylinders have tentatively been 
ur determined. 
of Initial field tests of a potato harvester indicate that it will work 
n- fairly well on contour and over terraces, and in comparison with con- 
ventional machines increases the labor efficiency and delivers cleaner 
; potatoes, with less bruising and fewer stones. 
F. SOME ADDITIONAL WORK NEEDED 
i 
rd] More complete mechanization of a number of other crops is needed, 
or especially the harvesting of such vegetable crops as peas, beans, and 
1 onions. Improvement in haying practices and equipment and in 





equipment for harvesting small grain and legumes in the windrow, in 
humid regions, and in lodged fields in other regions also is essential. 
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Rice production and harvesting equipment needs attention. Studies 
) grain drill spacings should be made with a view to eliminating the 

Has or 8-inch spacing, as the elimination of one would result in an 
ultimate saving to the farmer. 

Mechanization of the tobacco crop has lagged probably more than 
that of any other important crop. A large amount of labor is re 
quired to grow and harvest tobacco, and increased mechanization is 
a promising method of holding down costs. 


DrveLopr AND Improve EquipMEnNT ror Harvest1neG Grass AND Legume 
SEED 


(BPISAE—RM : b—-561—Federal-State—RMA Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To develop effective equipment for harvesting grass and legume seed. 
Harvesting losses and the effectiveness of the threshing, separating, 
and cleaning units in the different combines will be noted and altera- 
tions made or entirely new units constructed as may be necessary to 
overcome poor performance, such as excessive seed loss or damage, 
and poor separation. Cr itical studies will also be made of the com- 
mercial seed cleaners and especially desirable features noted in them 
will be incorporated in the cleaning units of the combines. In cases 
where the seed is ripening unevenly, the crop will be windrowed, 
allowed to cure, and then harvested from the windrow by a combine 
with pick-up attachment. The causes of losses and damage to seed 
by these different machines and their several Semper will be 
determined and improvements made as necessary. Research in this 
project is just getting under way, and it is intended that the equip- 
ment studies will include such crops as crimson clover, alfalfa, les- 
pedeza, ladino clover, and timothy hay. 


B. CURRENTLY ACTIVE LINE PROJECTS 


Improvement of the operating efficiency of combines and seed clean- 
ers now in use.—It is proposed that the initial investigations to be 
started in 1951 include work on three different current models of 
combine harvesters to improve their operating efficiency, thus reduc- 
ing seed losses and minimizing bruising of the seed during the thresh- 
ing. Similar studies also w ill be initiated of seed cleaners now in use. 


C. HISTORY AND EVOLUTION OF THIS WORK 


In 1930 field studies were made with combines in the Midwest and 
a technical bulletin was published in 1931, entitled “Harvesting Small 
Grains, Soybeans, and Clover in the Corn Belt with Binders and Com- 
bines.” Based on further combine studies which included grasses and 
legumes, a farmers’ bulletin, entitled “Harvesting With Combines,” 
was issued in 1936 (revised 1947). Many important grass and legume 
seeds needed for planting pasture and other areas in the Southeast 
are in short supply, in part due to the inadequacy of existing harvest- 
ingequipment. Tor instance, harvesting losses of such legume seeds as 
alfalfa, alsike, and red and crimson clovers run as high as 50 or 60 
percent. In June 1950 funds were made available for purchase of 
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equipment with which to initiate studies leading to the improvement 
of machines and methods for efficiently harvesting these seed crops. 
Headquarters for this project are at Clemson, S. C., with the State 
agricultural experiment station cooperating. 


D. FUNDS—-ANNUAL EXPENDITURES 


In June 1950 $8,000 in RMA funds were made available, of which 
$4,700 was expended for the purchase of equipment. 


E. EXAMPLES OF ACCOMPLISHMENTS 


Since this project is just getting under way, there has been no 
opportunity for accomplishments. 


F. SOME ADDITIONAL WORK NEEDED 


Additional research that might be needed to solve these problems 
will be determined largely on the basis of initial results of this project. 


DEVELOP AND Improve EQuirpMENT AND COMPANION FORMULATIONS 
ror Errecrive APeLicaTion OF INSECTICIDES AND FUNGICIDES 


(BPISAE—BEPQ—RM : b-68—Federal-State—RMA Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To develop and improve equipment and companion formulations 
for effective application of insecticides and fungicides. Principal 
objectives are to design, construct, improve, and test ground and 
aerial equipment for applying insecticides for control of the pea 
aphid, European corn borer, and insects attacking cotton; to study 
insecticidal formulations for improvements or modification; to eval- 
uate equipment efficiency, insecticidal distribution patterns, minimum 
dosage rates as related to equipment, and adequacy of insecticidal 
coverage. 

B. CURRENTLY ACTIVE LINE PROJECTS 


RM: b-68-2—Development and improvement of equipment for ef- 
fective application of insecticides for pea aphid control (BPISAE— 
BEPQ). To develop effective types of insecticidal applicators and 
related equipment for use on airplanes, ground machines, and hand 
equipment utilizing currently available and improved insecticidal 
formulations. 

RM: b-68-3. (BPISAE)—To develop row-crop insecticide appli- 
cation equipment for control of the European corn borer in canning 
corn, designed for wide ranges of adjustments, stability, and effective 
operating performance under difficult field conditions. 

RM: b-68-4—Equipment for the effective application of insecti- 
cides for the control of cotton insects (BPISAE—BEPQ). To de- 
velop or improve methods and equipment for the application of liquid 
and dust insecticides, suitable for both large and small farms, with 
special emphasis on the durability of the equipment and its multiple 
use on the farm. Current work is directed largely toward the devel- 
opment of low-pressure, low-gallonage sprayers for the application 
of insecticide emulsions to cotton. 
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C. HISTORY AND EVOLUTION OF THIS WORK 


The development of equipment for the application of insecticides 
has not kept pace with the discovery of new insecticides compounded 
since and just prior to World War II. These new insecticides, because 
of their potency and cost, have made it desirable to maintain applica 
tion rates as low as possible compatible with economic control and to 
maintain uniform distribution in order that the residues on the plan 
and soil may be kept to a minimum since many insecticides are toxic 
to warm-blooded animals and some do not decompose readily. Thi 
lack of uniformity of formulations and diluents in insecticides makes 
it highly essential that application equipment have a wide range of 
adaptability to accommodate differences in materials. 

Since World War II, many light airplanes have been utilized for 
crop dusting and spraying for control of insects and diseases. Be 
cause of the lack of basic data much of this equipment was fabricate«| 
by trial-and-error or by copying other installations. Few attempts 
have been made to design equipment with specific performance or 
suited to the habits of the insect to be controlled. For insects which 
require contact sprays or dusts for control, the contact may be es 
tablished by better distribution and velocity of application of the 
insecticidal materials. 

Recently there has been a decided trend toward the application of 
insecticides to cotton as spray emulsions. This requires the use of 
low-pressure, low-gallonage sprayers to be economical. <A basic stud) 
of the essential structural details of spray machinery in relation to its 
use for applying spray emulsions to cotton is needed. 


D. FUNDS--ANNUAL EXPENDITURES 


The project was started in 1948 with an allotment of $14,500 for 
BPISAE and $13,300 for BEPQ. For 1949 the approximate allot- 
ment was $15,300 for BPISAE and $14,600 for BEPQ, and in 1950 
was $35,000 for BPISAE and $25,400 for BEPQ. The total allot 
ments to this project for 1948, 1949, and 1950 were $27,800, $29,900, 
and $60,400, respectively. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Airplane spray tests against pea aphid reveal that height of flight, 
kind and rate of application of insecticides, and size of spray droplet 
are important in pea-aphid control. Using a fixed wing biplane sim- 
ilar to a Stearman, equipped with uniformly distributed nozzles and 
flying at 2 to 3 feet above vine-top level, the most effective insecticidal 
swath width coverage was found to be between 40 and 50 feet. It 
was also determined that a direct drive, wind-driven 4-bladed wooden 
propeller spray pump drive causes less vibration to the pump and is 
less hazardous for plane operation than metal-bladed fans. 

A west-coast manufacturer of pumps for aerial equipment, from 
contacts with this work, is now producing a unit that is dynamically 
balanced, has an efficient liquid seal, is light in weight, has a high dis- 
charge rate and pressure capacity, and is equipped with antifriction 
bearings to carry the radial and thrust pressures. 

A cup-shaped spinner mounted over the wind-driven propeller hub 
increased the pump working speed by approximately 300 revolutions 
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per minute and the working pressure by about 3 pounds per square 
inch. 

A ball check-valve mounted in the pressure line ahead of the nozzle 
decreases the working pressure by an amount equal to the pressure 
required to open the valve. 

nstallation of sensitive pressure regulators, having pressure ranges 
between 0-75 pounds per square inch, increases the flexibility of the 
equipment for effecting variations in application rates and differences 
in droplet sizes. 

A ground duster has been developed for crops such as peas, clover, 
and alfalfa, which gives better plant coverage with measurably smaller 
dosages of insecticide per acre. Tests during 1950 have shown that 
the effectiveness of these ground dusters increased in proportion to 
the velocity of the dust delivery, i. e., the higher the air velocity the 
better the control. 

Cotton farmers use tractor-mounted, low-gallonage equipment 

vhich was developed for applying sprays at different stages of growth 

of cotton for pest control.—A tractor-mounted, low-gallonage sprayer, 
which can be rapidly and easily adjusted to one, two, or three nozzles 
per row, depending on the need for thorough plant coverage at differ- 
ent stages in the growth of cotton, has been developed. Several hun- 
dred of these were constructed and put into operation by cotton 
farmers during the first year following their development. 

Cost of insecticidal treatment of cotton reduced by applying sprays 
of proper particle size—It was discovered that less than 1 gallon of 
spray solution containing the recommended amount of toxicant can be 
effectively applied per acre, when this is broken into particles ranging 
from 150 to 300 microns in size (1 inch=25,000 microns). 

Sprays from low-gallonage equipment more effective when wind 
movement does not permit the effective application of dusts—It was 
determined that sprays were as effective as dusts when the same 
amount of poison per acre was applied. This is of great importance 
because the farmer can apply sprays under conditions of higher wind 
movement when dusts cannot be applied effectively by ground machine 
or airplanes. 

Airplane tests using DDT as the insecticide showed that over 95 
percent of the beet leafhoppers on the desert breeding grounds in 
southern Idaho could be killed at low-gallonage rates and at flight 
elevations up to 50 feet. 


F. SOME ADDITIONAL WORK NEEDED 


Further studies with ground dusters are needed to determine the 
maximum economic velocity attainable which will produce good insect 
control without saneididinn? chabanaes to the plant. Also, special atten- 
tion should be directed toward the development of tractor-mounted 
spraying machines used in combination with the normal cultivation 
of cotton and other crops. 

Development of an aerial duster which will produce a uniform dust- 
distribution pattern over a swath width equal to or in excess of the 
wing span. ; 

Expansion of work to include other crops needed.—The present pro- 
gram should be expanded to include research on equipment for insecti- 
cide and fungicide application, together with companion formula- 
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tions, on such widely diversified crops as beans, potatoes, sugar beets, 
tobacco, alfalfa, clover, small grain crops, and sugarcane, and expan- 
sion of the work on cotton. 


Farm Hovsinea 
(BPISAE—e—2-1—Federal-State—Regular Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To (1) study and analyze factors affecting comfort, livability, and 
economy of construction and maintenance of farmhouses as a means 
of aiding farmers to build more satisfactory and economical dwell- 
ings; and (2) stimulate the adoption of the most satisfactory prac- 
tices in farmhouse design and construction and encourage self-help 
on the part of farmers by providing reliable information for the use 
of farmers, extension workers, and others. 


B. CURRENTLY ACTIVE LINE PROJECTS 


e-2-1-I1—Farmhouse planning and remodeling. To determine 
structural and functional requirements for farmhouses and develop 
principles of farmhouse design, in cooperation with the Bureau of 
Human Nutrition and Home Economics and the State agricultural! 
colleges, and to prepare publications incorporating these requirements. 


C. HISTORY AND EVOLUTION OF THIS WORK 


This project is an outgrowth of studies made in connection with the 
President’s Conference on Housing and Home Ownership in 1932 and 
more directly as a result of the 1934 Farm Housing Survey, carried 
on under the leadership of the Bureau of Human Nutrition and Home 
economics with CWA funds with this Bureau participating. This 
survey showed that the quality of farm housing in general was at a 
very low level as compared with urban housing and that there was 
need for aiding farm families to obtain better housing. In 1936 re- 
search studies were begun in Wisconsin and Georgia to determine the 
effect of farmhouse design, construction, and equipment upon comfort 
conditions. Studies of the time spent in household activities and the 
effect of good planning on reducing the amount of time required to do 
specific jobs were also made in Wisconsin. Work on this project was 
discontinued in 1942 because of the war. 

In 1946 this project was reactivated. Due to the demand for infor- 
mation on farmhouse planning, construction, and remodeling, work 
was concentrated on preparing, in cooperation with the Bureau of 
Human Nutrition and Home Economics, popular publications giving 
such information in a form usable by farmers. These publications 
were based both on research carried on prior to the war and on new 
findings resulting from current research work. 


D. FUNDS——-ANNUAL EXPENDITURES 


The annual expenditure for farm housing amounted to $4,000 in 
1934 and $14,000 in 1935. From 1936 to 1942, inclusive, expenditures 
averaged about $30,000 a year. Work was discontinued for the dura- 
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tion of the war. Form 1946 to the present, annual allotments have 
averaged about $15,000 and were $16,840 in 1950. 
‘ 

E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Determination of thermal conditions in farmhouses and means of 
improving them.—Research in Georgia and Wisconsin showed that 
the average farmhouse was usually uncomfortable in cold weather in 
spite of high fuel consumption. High temperature differentials be- 
tween the floor and the breathing level were found to be the most 
prevalent sources of discomfort rather than low-aver age room tem- 
peratures. It was found that these differentials vary with an increase 
or decrease in the rate of heat loss and that anything that reduces heat 
loss will result in a decrease in the temperature differentials. From 
the data obtained it is possible to predict the approximate temperature 
differential that can be expected with a given rate of heat loss. Not 
only was comfort increased in the 13 Wisconsin farmhouses in which 
studies were made, but fuel bills were also materially reduced after 
improvements recommended by the Bureau and university engineers 
had been made. For example, in one house fuel consumption was 
cut in half. 

The Georgia studies showed that in houses as commonly built in the 
South, air leakage was largely responsible for the high rate of heat 
loss, especially when winds were strong, and that by reducing infiltra- 
tion through the use of building paper in walls and caulking around 
door and window frames, fuel consumption could be cut by 30 percent 
even with low wind velocities. Savings of as much as 47.8 percent 
were obtained by adding ceiling insulation and curtain walls between 
foundation piers. Although such fuel savings pay for the cost of 
improvements in a relatively short time and result in a high annual 

cash saving thereafter, the added comfort which cannot be measured 
in terms of money is of equal importance. These studies stimulated 
farmhouse improvement in the States in which they were made, and 
have undoubtedly had an influence all over the country as a result of 
the popular publications published by the Bureau in which the results 
are described. Technical publications describing the work have been 
published for the use of architects and engineers. 

Savings in time through good planning. —Records kept of time spent 
in various household activities in Wisconsin farmhouses before and 
after remodeling showed that it was possible to reduce the time spent 
in some household tasks such as preparing, serving, and cleaning up 
after meals as much as 50 percent through good pli anning of rooms, 
storage facilities, and equipment. 

Publications.—One of the principal ways of helping farmers to get 
better housing is by presenting information on planning, remodeling, 
and construction in a usable form. Bulletins are one way of doing 
this. Before the war the Bureau prepared over 20 publications de- 
signed to assist farmers with building problems. That these publica- 
tions have been of value to farmers is attested to by the fact that over 
5,000,000 copies have been printed. Since the war, five popular pub- 
lications in the Your Farmhouse series have been published. It has 
already been necessary to reprint several of these and the total number 
published is over 400,000 copies. While widespread improvement in 
farmhouses cannot be attributed entirely to the work of the Depart- 

2—51—-vol. 3——14 
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ment, its influence is evident in all parts of the country. Its publica- 
tions are widely used by the State colleges and extension services in 
their work with farmers. Many of them are purchased and di: 
tributed by the States, while in other cases, they have been reprinte:| 
or the material used in preparing State publications. Commercia| 
concerns also make use of this material because it is impartial anc 
accepted by farm people. 


F. SOME ADDITIONAL WORK NEEDED 


Methods of reducing costs.—Building costs have risen steadily anc 
continuing research is needed to help farmers obtain adequate houses 
at prices they can afford. Studies aimed at lowering costs throug! 
efficient planning and multiple use of space in order to reduce the total 
cubage or area of the house without impairing its efficiency or livabilit, 
is one approach. Another is through the development of simplifie:| 
construction which can successfully ‘be handled by unskilled or semi 
skilled labor. A third is through studies of methods to utilize to the 
maximum, native and farm-produced materials and power equipment 
normally found on farms. <A fourth is through constant studies o| 
new materials and construction methods having farm application. A 
fifth is through development or use of less costly type of equipment 
and utilities. Sixth is through encouragement of a maximum of self- 
help on the part of farm families by presentation of information on 
farmhouse planning and construction methods in a form readily usable 
by laymen. 

Livestock SHELTERS 


(BPISAE—e—-2-2—Federal-State—Regular Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To (1) determine for all types of farm animals the basic environ- 
mental conditions that will be best for growth, production, fertility, 
and health; (2) determine the optimum conditions economically ob 
tainable and to ascertain penalties of deviation from that optimum : 
and (3) establish standards for the engineering design of shelters that 
will balance optimum environmental conditions with economy. 


B. CURRENTLY ACTIVE LINE PROJECTS 


e-2-2-1— Investigation of environmental factors influencing de- 
velopment, production, and health of poultry. To determine the 
effects of temperature, humidity, light, space, and other environmenta| 
factors on poultry and egg production and feed consumption as a basis 
for establishing the best “designs for housing structures and equip- 


ment. 
e-2-2-9 


-—Investigation of environmental factors influencing de- 
velopment, production, and health of dairy cows. To determine the 
effects of temperature, humidity, light, space, and other environmental 
factors on dairy cows, feed consumed, and milk produced as a basis for 
establishing the best designs for housing structures and equipment. 

e— 99 3 Investigation of environmental factors influencing de 
velopment, production, and health of animals in warm climates. To 
determine the effects of temperature, humidity, air movement, radi- 
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ation, light, space, and other environmental factors on beef cattle, 
hogs, and other farm animals in warm climates as a basis for estab- 
lishing the best designs for housing structures and equipment. 


C. HISTORY AND EVOLUTION OF THIS WORK 


Early work in livestock shelters consisted of preparing designs 
and working drawings for buildings. About 1920 work was started to 
improve ventilation systems and animal comfort. Several studies 
made on farms were aimed to show how environment affected the 
health, comfort, and production of farm animals. These studies were 
not fully satisfactory due to inability to control weather conditions. 
It was recognized that basic research under controlled conditions was 
needed in order to determine the effect of various environments on 
health, growth, production, and feed consumption and to measure the 
amount of heat and moisture the animals give off under different en- 
vironments. Heat and moisture data are needed to design buildings 
and ventilation systems. 

The spread of livestock raising to all parts of the country and in- 
creasing demand for dairy products, meat, and eggs at costs that will 
make them available to all, has increased the need for and scope of the 
work. 

D. FUNDS—ANNUAL EXPENDITURES 


Annual expenditures from 1920 to 1942 probably averaged $5,000 
annually, ranging from $2,000 to $10,000 per year. Since laboratory 
studies were undertaken in 1945 allotments have increased to $68,850 
in 1950. 

E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Publications promoting better design and use of livestock shelters. — 
The best available information on functional requirements of build- 
ings for livestock, and data for design of such buildings, was assembled 
and published. Information in these publications, although inade- 
quate, has been used by barn-equipment manufacturers, State colleges, 
and farmers over a period of years and has contributed much to im- 
provement of livestock shelters. 

Two poultry calorimeters were designed, constructed, and put into 
operation in cooperation with the Bureau of Animal Industry which 
for the first time make it possible to determine accurately the effect 
of environmental factors on poultry housed and managed under con- 
ditions similar to those found on farms, and to measure the heat and 
moisture given off by the birds. 

The Psychoenergetic Laboratory at Columbia, Mo., was designed 
and constructed in cooperation with the Missouri Agricultural Experi- 
ment Station, the Bureau of Dairy Industry, and the Bureau of Ani- 
mal Industry, and measured the offect of temperatures from 0° to 105° 
F. on feed consumption, milk production, physiological processes, and 
heat and moisture production of dairy cows. The facilities are be- 
lieved to be the best in the world for making these basic measurements 
on animals housed under conditions similar to those found on farms. 
These and future studies will enable dairy farmers to increase produc- 
tion and lower cost of milk, and will assist cattle breeders in fase 
ing heat-tolerant animals. 
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In cooperation with the California Agricultural Experiment Sta- 
tion, preliminary measurements were made of the effect of environ- 
ment on feed consumption and growth of swine and the heat and 
moisture produced by swine. The results will help farmers to reduce 
the cost of producing pork. 

Field studies are ‘leading to information that will improve the de- 
sign of shades for beef cattle and swine to increase the rate of gain per 
pound of feed consumed under warm climate conditions. Instruments 
and techniques for measurement of solar, reflected, and reradiated 
heat loads on animals has been developed. 


F. SOME ADDITIONAL WORK NEEDED 


Evaluation of the effect of all environmental factors alone and in 
optimum combination on all types of livestock.—Shifting emphasis 
on agricultural practices, especially in the South, and demand for 
more and lower cost milk and other animal products brings need for 
information on methods of modifying hot climate conditions for 
dairy cattle and other animals. In many hot areas where there is an 
ubundance of feed in the form of luxuriant forage and wastes from 
market garden crops, means of modifying the environment through 
improv ed structure for feeding and shelter are needed to increase the 
animals’ ability to use these feeds, 


STORAGE STRUCTURES AND EQUIPMENT FoR Farm Propvucrs 
(BPISAE—e—-2-3—Federal-State—Regular Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To develop economical storage structures, handling methods, and 
equipment that will preserve the quality of farm products during 
storage. This work involves determining the fundamental storage 
characteristics of the various products, if not already known; the 
functional and structural requirements that must be met for success- 
ful storage; and developing designs and procedures that will most 
satisfactorily meet these requirements. Examples of the types of 
products involved are ear and shelled corn, wheat, grain sorghum, 
white and sweetpotatoes, onions, and other vegetables, grains, and 
seeds. Current work is concerned principally with corn, small grains, 
seeds, sweetpotatoes, and onions. 


B. CURRENTLY ACTIVE LINE PROJECTS 


e—2-3-2—Siudies of structural, ventilation, and environmental re- 
quirements for safe storage of ear and shelled corn on the farm. To 
develop improved farm storage and handling practices for ear and 
shelled corn, whether immature, high-moisture, or dry. To determine 
and develop mathematical expressions for the factors affecting 
changes in moisture content of corn during conditioning and storage 
in order to provide a scientific basis for design of storage structures 
Ba conditioning equipment. 

— 2-3-3—Investigation of methods of properly caring for grain in 
hibaie To evaluate the effects of v: arious bin characteristics—size, 
weather-tightness, ventilation, ete.— in maintaining the quality of 
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wheat stored for long periods of time. To study the adaptability of 
new or substitute materials for grain storages and develop designs 
for their successful use. To compile available information on farm 
grain storage for use as needed. 
2-3-4—Sweetpotato storage. To develop storage structures, 

equipment, and practices that will satisfactorily and economically 
maintain the quality of stored sweetpotatoes. 

e—2-3—-5—Grain and seed storage in the Southeastern States. To 
determine the fundamental storage characteristics of southern grain 
and seed crops as a basis for successful storage and conditioning. To 
develop designs for storage structures and “conditioning equipment 
that will be economical to build and maintain, that will maintain seed 
viability and feed quality, permit effective control of insects and 
rodents, and require only a minimum of labor for handling and 
servicing. 

e-2-3-6—Structures, equipment and methods for curing, handling, 
and storing onions. ‘To develop improved and lower cost structures 
equipment, and methods for curing, handling, and storing onions. 


C. HISTORY AND EVOLUTION OF THIS WORK 


Studies of structures, equipment, and methods for storing and trans- 
porting farm products have been carried on since about 19: 20. As pro- 
duction and distribution practices changed, new storage problems were 
encountered and required solution. Work on potato storages began 
about 1925. Grain storage investigations were begun about 1928. 
Refrigerated storages for fruits were first studied about 1940. Other 
types ‘of stor ages such as silos, milk- cooling tanks, etc., were studied 
from time to time as problems needed research attention. The ever- 
normal granary, World War II, and CCC storage programs have con- 
tributed to a continuing emphasis on the storages for corn and other 
grain crops. Recent shifts to livestock production in the Southeast 
have established a demand for research on storage and conditioning of 
southern grain and feed crops. New varieties of crops, new produc- 
tion machinery and practices, new marketing facilities and demands 
all serve to create new storage problems. 


ANNUAL EXPENDITURES 


Incomplete records indie: ite that prior to 1936, annual expenditures 
generally ranged from $3,000 to $6,000, with a high of $8,000 in 1935. 
With the need for research to support the ever- normal granary pro- 
gram, 1936 expenditures rose to $15,000, increasing to about | $50,000 
in 1940 and 1941. During World War II years, expenditures dropped 
to about $40,000 in 1943, rose to about’ $74,000 in 1947, and were 
reduced to $63,690 for 1950. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Establishment of safe limits of moisture content for storage of the 
common grains.—The maximum safe moisture contents for the differ- 
ent grains when stored under farm conditions in various climates have 
been established for practical use. These limits are generally below 
those set by the official grain standards for commercial handling. 
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Measurement of pressures exerted on walls and floors by ear and 
shelled corn and soybeans gave data needed for design of bins. 

Control of moisture concentration in stored grains—An annual 
tendency was found for moisture from the center of grain bins to be 
come concentrated in local areas, generally the top layer of grain. The 
cause of the migration was traced to temperature changes in the 
grain. Various measures can now be applied to reduce the migration 
and prevent damage. 

Formadla for bulk drying of grains.—A general design formula for 
corn and small grain driers was developed. It is not complete but is 
usable and is the only available basis for drier design other than rule- 
of-thumb methods. 

Method and equipment using chemically dehydrated air for drying 
seed.—This method promises to solve the problem of the southern 
farmer who has small quantities of seed to be dried. The equipment 
is relatively inexpensive, does not require complicated controls to 
regulate the temperature, and eliminates fire hazards which exist with 
hot-air drying. 

De velopment of simple, low-cost, hot air drier for small farms. 
The drier is simple in design and is made of standard parts so that it 

can be easily constructed ‘at reasonable cost by local sheet metal o1 
machine shops or by farmers who have the necessary equipment. 

Prevention of failure in masonry silos.—Studies of silage pressures 
and other causes of silo failure made when hay and molasses silage 
first beeame common resulted in recommendations for safe design. 

Reversible air circulation in refrigerated storages.—For crops such 
as apples and pears whose storage life is influenced markedly by a few 
degrees difference in storage temperature, a method was developed 
of maintaining low uniform temperatures by periodic reversal of the 
direction of air circulation. 

It was found that shell circulation of cooling air under floors and 
back of wall linings of potato bins improves temperature and humid- 
ity regulation, reduces potato shrinkage losses, and eliminates part of 
the bin partitions, thus reducing building costs and simplifying han- 
dling of potatoes to and from storage. Thermostatic control of venti 
lation gives improved temperature regulation and reduces need for 
attention by the storage operator. 

Siaty-bushel elec -trically heated sweetpotato storages developed 
both for conventional construction and factory prefabrication provide 
reasonably long life and low maintenance cost. Sweetpotatoes can be 

stored 5 months-in these storages at an electric energy consumption 

varying from 2 to 314 kilowatt-hours per bushel—6 to 101% cents at 
3 cents per kilowatt-hour—depending upon weather conditions at 
harvest and during storage and upon care taken in operation. The 
equipment requires a minimum of attention. 


F. SOME ADDITIONAL WORK NEEDED 


Fundamental studies of grain drying.—Studies now under way to 
determine equilibrium moisture contents of grain at various tempera- 
tures and relative humidities and the heat of vaporization of moisture 
from grain should be completed. Also the work to develop mathemat- 
ical expressions for drying factors should be continued. Usable ex- 
pressions have already been developed but with additional drying 
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data these expressions can be improved and will be an important 
contribution to placing the design of drying structures and equipment 
on a scientific basis. 

Southern grains and seeds.—Little is known with regard to drying 
rates, equilibrium moisture contents, resistance to air flow and similar 
characteristics of crops such as Austrian winter peas, crotalaria, les- 
pedeza, and peanuts, which are valuable under southern climatic and 
soil conditions. Fundamental characteristics must be known as a 
basis for efficient drying and storage techniques and methods. 

Possibilities of using solar energy for drying grains and seeds.— 
Present methods of drying are somewhat expensive for small southern 
farmers. If radiant energy from the sun could be utilized without 
expensive equipment for converting the energy, the actual cost of 
drying would be reduced. This source of energy should not be over- 
looked, particularly since the conservation of fuels may be necessary 
in the future. 

Rate of cooling of perishable products.—When crops requiring low 
temperatures during storage are cooled by air circulation, the contain- 
ers usually interfere with the cooling process. A study is needed of 
the relation of the rate of cooling to size of the individual product, 
the size and openness of the package, spacing of packages iad rate of 
air circulation. 

Ventilation and cooling of large sweetpotato storages——Further 
study is needed to determine the adaptability to sweetpotato storages 
of mechanical ventilation systems developed for white potatoes and 
apples. The possibility of using evaporative cooling ‘ain mechanical 
refrigeration should be explored. 

Large box storage and handling reduces potato-handling labor and 
injury compared with other storage methods, but better harvesting 
and field filling of boxes are needed to get maximum advantage of 
this system and make the labor and potato injury savings pay the cost 
of boxes and equipment. 

Onion storage ledsis often amount to 50 percent of the pungent type 
of onions stored. Indications are that some of the improvements 
made on potato storage can be adapted to improving onion storage. 
Closer temperature and humidity regulation and predictable curing 
are the greatest needs. 

Building materials.—With increasing scarcity of lumber, various 
other building materials, some of which are new developments, will 
be used in construction. To protect farmers’ interests, it is important 
that reliable information on good building design for the use of 
various materials be made available. 


Farm Bumping PLAN ExcHance AND INFORMATION 


(BPISAE—e—-2—+—F ederal-State—Regular Funds) 


A. PURPOSE AND NATURE OF CURRENT WORK 


In cooperation with the State agricultural colleges and the Bureau 
of Human Nutrition and Home Economies to (1) develop and make 
available to farmers through the State Extension Services standard 
plans for farm buildings meeting local and regional requirements; 
(2) furnish reliable and specific information about farm building 





2028 AGRICULTURAL RESEARCH AND RELATED SERVICES 


problems; and (3) provide design and drafting services for the 
research projects on farm buildings and rural housing, including 
design of buildings and preparation of illustrations for publications. 


B. CURRENTLY ACTIVE LINE PROJECTS 


e—2-4-2—Southern farm building plan exchange service. To revise 
and bring up to date farm building plans now in the Southern Plan 
Service; to develop new plans to meet the changed needs of farmers 
in the South; to prepare and publish a new catalog illustrating 
these plans. ; 

e-2-4-3—Plans for farmhouses under Housing Act of 1949. To 
develop standard plans for farmhouses with particular emphasis on 
designs and materials suitable to the needs of farmers with limited 
means; to prepare and publish catalogs illustrating these plans. 

e-2-4-4—-Plans for farm service buildings under Housing Act of 
1949. To develop plans for farm service buildings with particular 
emphasis on designs and materials suited to the needs of farmers 
with limited means; to prepare and publish catalogs illustrating 
these plans. 

C. HISTORY AND EVOLUTION OF THIS WORK 


The preparation of plans for farm buildings, including farmhouses, 
was started about 1913 when studies were made of buildings con- 
structed by farmers and designs were developed for general distribu- 
tion which incorporated the best features found in these buildings. 
For several years the Department and a number of the State colleges 
prepared and distributed plans independently. This resulted in 
duplication of work, since frequently several States prepared similar 
designs for the same type of building. On the other hand, some States 
were not able to develop plans of their own and could not supply plans 
to their farmers. In 1925 the first efforts were made to coordinate the 
State and Department plan services. In 1934, agricultural engineers 
of the North Central States organized the Midwest Farm Building 
Plan Service as an activity of the American Society of Agricultural 
Engineers. The Bureau assisted in the preparation of drawings for 
this service. In 1936 the Northeastern Regional Plan Service was 
organized, followed by the western plan service in 1938 and the south- 
ern in 1939. During the war the work was curtailed materially and 
consisted largely of the redesign of farm buildings to minimize the 
use of critical materials and answering requests for information on 
farm building construction and maintenance. 

In 1945, the Northeastern region requested the Bureau to assist in 
bringing the plan service in that region up to date. Similar requests 
were received from the southern and western services. Since the war 
the Bureau of Human Nutrition and Home Economics has cooperated 
actively in the development of the farmhouse plans in the regional 
plan services through their project b4—4. (See p. 2033 of this 
chapter.) 

With the passage of the Housing Act of 1949, this project was 
expanded to include the work of developing and preparing plans for 
low-cost farmhouses for use in this program. 
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D. FUNDS-—-ANNUAL EXPENDITURES 


Annual expenditures ranged from $3,000 to $6,000 up to 1937 when 
they were increased to an average of ‘about $14,000 for the period up 
to World War II. Expenditures dropped to about $4,000 per year 
during the war and were increased to about $22,000 in 1946. This 
latter amount included $2,000 from the Bureau of Human Nutrition 
and Home Economics allotted to the work of farmhouse plan prepara- 
tion under their line project b-4—4. Between 1946 and 1949 annual 
expenditures were as follows: 1947, $30,000; 1948, $37,390; 1949, $36,- 
090; and, with the passage of the Housing Act of 1949 expenditures 
were increased to $96,710. These : allotments, from 1947 through 1950, 
respectively, include $10,000, $13,000, $10,000, and $20,000 expended 
annually by the Bureau of Human Nutrition and Home Economics. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Coordination of plan service activities —The Bureau’s coordination 
of the State and Departmental plan service activities has made it 
possible for all States to have good plans for farm buildings suitable 
for the use of their farmers without each State developing separate 
plans. This has resulted in a considerable saving to the States and 
an increase in the number and types of plans they can make available. 
It has also resulted in a substantial saving to the Department since 
the Bureau no longer distributes plans direct to farmers. Instead, 
plans are sold by the State extension services at a nominal ch: rge, 
usually enough to cover the cost of printing and mailing. This system 
has the added advantage of putting farmers in touch with’ their 
county agents or State institutions who, because of familiarity of 
local conditions, can give sound advice on the selection of plans to 
meet local conditions. The Bureau maintains a master file of over 
500 plans included in the regional services and furnishes brown-line 
prints, from which blueprints can be made, to any State wishing to 
distribute them. It also publishes catalogs illustrating the plans 
available in each region except the North Central, which publishes 
itsown. These catalogs are placed in all county agents’ offices where 
they may be seen by anyone wishing to select plans. 

evelopment of farm building plans.—In the years between 1913 
and 1934 the Bureau prepared about 200 plans for various types of 
farm buildings for general distribution. In 1935 about 40 farmhouse 
jlans were developed with CWA funds and Farmers’ Bulletin 1938, 
F armhouse Plans, was published. Over 700,000 copies of this bulletin 

1ave been printed. After the organization of the regional plan serv- 
ices the Bureau prepared or revised over 125 plans “for distribution 
by the States. Since the war, drawings for 102 new or revised plans 
for farm service buildings have been made for the northeastern plan 
service and a new cat: alog illustrating these plans prepared. In addi- 
tion, 22 plans for farmhouses were developed in cooperation with 
the Bureau of Human Nutrition and Home Economics for the North- 
ast, and a bulletin illustrating them published. These plans have 
been so much in demand that they are distributed by States in all 
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regions and have received wide publicity in farm magazines and loc: 
newspapers. A report from the State colleges revealed that in every 
region and almost every State the farmhouse plans having the largest 
number of sales were plans developed by the Bureau since the war. 
Plans for 19 low-cost farmhouses have also been developed or revise«| 
for use in the program authorized by the Housing Act of 1949. Plans 
prepared by the Department are not only distributed by the State 
extension services, but are widely used by commercial organization. 
as a basis for plans they prepare showing the use of their materials. 

In addition to the drawings prepared for general distribution, hun- 
dreds of drawings are prepared for special purposes, such as the 
grain-storage programs of the Department. 

Information on farm building construction—Under this project 
some 10,000 letters requesting specific information on farm buildings 
are answered annually, and over 20 publications, including Farmer: 
Bulletins, leaflets, circulars, and mimeographed pamphlets have been 
prepared to help in answering this correspondence. 

Requirements for designing farm buildings.—In cooperation wit), 
the State agricultural colleges, requirements for the design of impor- 
tant types of farm buildings having been formulated and published. 
These include Circulars 701, Hog-Housing Requirements ; 722, Func 
tional Requirements in Designing Dairy Barns; 738, Functional Re 
quirements in Designing Laying Houses for Poultry; and 835, Grain 
Bin Requirements. Suggested minimum design standards for farm- 
houses in the six climates and type-of-farming areas of the country 
are also being developed in cooperation with the Bureau of Human 
Nutrition and Home Economics, the Farmers Home Administration, 
Extension Service, and the State colleges. These requirements are 


used as a basis for developing plans for use in the plan exchange 
service. 


E. SOME ADDITIONAL WORK NEEDED 


The need for this project is a continuing one. New farming prac 
tices, findings of research in requirements for livestock housing ag! 
the storage and processing of farm products all require continua! 
change in the design of farm buildings and in consequence, plans must 
be revised or new ones developed. The need for improved farmhouse 
plans to meet changes in farm living requirements, new developments 
in materials, and methods of construction is also constant. 

Methods of presenting information in the form of building plans 
which can successfully be followed by farmers also require additional 
study in order to encourage self-help on the part of farmers. 


FouncrionaLt Requirements, Marertats, Mernops or Constructions 
AND Economics or Farm Service Buriprnes 


(BPISAE-BAE—RM : b-73—Federal-State—RMA Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To (1) investigate functional and structural aspects of farm service 
building requirements; (2) determine suitability of conventiona! 
building materials for farm construction; (3) develop improved and 
lower-cost materials, designs, arrangements, and construction meth 
ods; and (4) make economic appraisals of opportunities for develop- 
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ment of farm buildings and building lay-outs that emphasize sound, 
low-cost construction that will contribute most to functional efficiency 
and net farm returns. 


B. CURRENTLY ACTIVE LINE PROJECTS 


RM: b-73-3—Influence of design of dairy cattle — on quality 
and cost of milk produced under altitude and climatic conditions typi- 
cal of the Northwest. To determine for northwestern conditions the 
economy and efficiency of operation of dairy farms using the stanchion 
barn as compared with loose housing with milking room. To develop 
designs for dairy structures and equipment to best meet the needs of 
the area. 

RM: b-73-4—A study of bank (basement) barns. To determine 
the temperature, humidity, light, bacteriologic, and odor character- 
istics of bank barns as compared with above-ground barns and to 
study the effects of bank barns on animal health and quality of milk 
produced. 

RM: b-73-5—Study of building materials in actual service on farms 
in the North Central States. To establish and compile the service 
requirements for materials, structural parts, and assemblies used in 
the foundations, floors, walls, roofs, and other component elements of 
each of the principal types of farm buildings. 

RM: b-73-6—Physical and related properties of materials, struc- 
tural parts, and assemblies for farm buildings. To evaluate the per- 
formance of existing and new materials in actual use on farms and to 
compile, for publication, data on the properties and suitability of 
materials, structural parts and assemblies for specific farm uses. 

RM: b-73-7—Strengths of joints and anchorages and rigidity of 
floors and roofs for wood frame farm buildings. To develop (1) 
improved designs for the types of joints and anchorages normally used 
in the construction of farm buildiien: and (2) means to increase 
rigidity of floors and roofs in transmitting wind forces to the end 
walls of farm buildings. 

RM: b-73-8—Development of concretes containing air or gas voids 
for application to farm buildings. To establish the physical and 
related properties of concretes containing air or gas voids; to develop 
techniques for mixing and handling these concretes; and to develop 
designs and specifications for their use in farm buildings. 

RM: b-73-9—Physical and economic characteristics of farm dairy 
structures and equipment as related to milk production. To develop 
rating standards for measuring the physical efficiency of dairy struc- 
tures, equipment, and methods and to determine the influence of phys- 
ical efficiency and costs on income from dairy enterprises. To deter- 
mine and evaluate the influences of location and arrangement of build- 
ings, chore routes, and use of labor-saving equipment on time and 
labor required for producing milk. To develop improved building 
lay-outs, chore procedures, and equipment to reduce the cost of pro- 
dueing milk. 

RM: b-73-10—Development for farm use of lightweight concrete 
containing fillers. To establish the physical and related properties 
of coneretes utilizing chopped corncobs and other farm wastes of 
similar form as fillers; to develop techniques for mixing and handling 
these concretes; and to develop types of construction, designs, and 
specifications for their use in farm buildings. 
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RM: b-73—12—Economics of farm service buildings. To make an 
economic appraisal of opportunities for more efficient farming through 
improvement of the service buildings on dairy farms of different sizes. 
Later tests will be made to evaluate recently developed improvements 
in design. 

C. HISTORY AND EVOLUTION OF THIS WORK 


Progress in building construction practices on the farm over the 
years has lagged behind that in farming methods and building tech- 
nology in general. This project was established in 1948 to meet this 
situation. 

D. FUNDS—ANNUAL EXPENDITURES 


Annual expenditures for the work described in this report began in 
1948 at approximately $60,000. Allotments in 1949 and. 1950 were 
£30,500 and $31,500, respectively, for BPISAE and $11,200 and 
$11,300 for BAE. The total allotments to this project were $41,700 
in 1949 and $42,800 in 1950. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Laboratory development through contract with the National Bureau 
of Standards of “ativ-gravel” concrete, in which air is substituted for 
sand, produced a lightweight, durable, low-cost material with good 
insulating value and of sufficient strength for many farm building 
purposes. A similar quality material was developed in cooperation 
with the Michigan State College by using corncob pellets as a filler 
in ordinary concrete. 

W ood joints made stronger at small cost.—Tests in cooperation with 
the Forest Products Laboratory showed that joints can be strength- 
ened by using common nails and sheet metal straps. Weakness of 
ordinary types of joints accounts for most farm-building failures. 

Studies of bank and above-ground barns in Wisconsin showed that 
bank barns may be as satisfactory as above-ground barns in respect 
to sanitation, health, and comfort. This is important to many farm- 
ers who are penalized by having to accept lower prices for milk pro- 
duced in bank barns. 

Dairy lay-out saves chore time and travel.—Measurements on typi- 
cal dairy farms before and after remodeling showed that well-planned 
lay-out of the buildings can effect reductions in time and travel up 
to 50 percent. 

Findings of a detailed survey of physical and economic character- 
istics of dairy buildings on 350 Illinois farms analyzed in conjunction 
with data on investments, production costs, size, and scope of enter- 
prise and other economic factors yielded the following tentative in- 
formation: (1) The functional dine of farm buildings can be 
greatly increased and at the same time the investment and annual 
cost of buildings can be substantially lessened; (2) this development 
would make it possible for farmers to obtain in the case of buildings, 
the economies in investment and annual cost that are usually associ- 
ated with larger operations, to a greater degree than at present; (3) 
the newer service buildings represented 40-50 percent of the invest- 
ment in land at 1947 prices; and (4) the average investment in dairy 
buildings, at 1947 price levels, was about $350 per dairy animal unit. 
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F. SOME ADDITIONAL WORK NEEDED 


Wind-resistant farm buildings—Resistance to wind in large, light 
buildings such as barns depends on the rigidity of walls, floors, and 
roofs. “Methods of stiffening walls have been established. Further 
research, however, is needed to dey elop rigid floor and roof construc- 
tion for transmission of wind loads to the end w alls, especially in long 
buildings. 

Standardization of farm buildings.—The wide variety of types and 
sizes of farm buildings in common use is an obstacle to lower construc- 
tion costs on farms. Some standardization would aid prefabrication 
of building elements and functional flexibility. Types of buildings 
suitable for more than one purpose would permit g greater flexibility in 
case of shifts in production or farming pri actices and thus tend to 
reduce obsolescence and over-all investment costs. Service buildings 
should be studied in relation to the farm as a complete business unit, 
with full consideration of economic and technical or design factors, to 
develop maximum efficiency of structures which represent such an 
important part of farm capital investments. 

Use of farm machinery in construction—The farm-labor popula- 
tion is steadily decreasing while the quality and use of farm machinery 
is increasing. Using this machinery for construction purposes, by 
developing attachments, accessories, tec hniques, and the like, offers a 
means to lower the cost of farm construction. 

New housing systems.—Dairy animals under loose housing systems 

react differently from those in stanchion barns. The effect of the 

various environmental factors must be studied further so that systems 
can be designed to give high production at a minimum cost for build- 
ings, feed, and labor under different climatic conditions. Wide vari- 
ations in sanitary requirements for the production of market milk 
show the need for research to show how buildings and equipment 
affect the milk produced. 

(For work in cern with States on regional projects NC- 
NCH, W-3, see ch. 39.) 


Rurat House Requirements 


(BHNHE—b-4—4—Federal-State—Regular Funds; BHNHE—RM: b-14- 
Federal-State—RMA F unds) 


A. PURPOSE AND NATURE OF CURRENT WORK 


To analyze housing needs of farm families in terms of space and 
its ar rangement, and to develop plans and specifications to meet those 
needs, in order to give assistance to rural families and to educational 
programs for the improvement of rural housing. 

Current research in rural house requirements is concerned with (1) 
obtaining basic data on the kind and extent of household activities 

carried on by farm families, the major equipment used, kind and 
quantity of possessions requiring storage, and family preferences for 
housing features and location of activity areas; (2) ee 
through laboratory studies the space requirements on activity area 

and storage facilities; (3) designing built-in features and other fuse. 
tional units and evaluating them under practical use; and (4) pre- 
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paring farmhouse plans and specifications for functional built-in 
features. 


B, CURRENTLY ACTIVE LINE PROJECTS 


RM: b-14-1—Analysis of farm household activities as a guide to 
housing needs. To secure and interpret data (1) on the type and 
scope of household activities which affect space requirements; (2) on 
family possessions requiring storage; and (3) on family preferences 
for certain housing features and for the location of activity areas. 
These data are basic to the development of space standards for activity 
areas and to designing houses that meet family needs. 

b4—4-1—Design and placement of built-in kitchen cabinets. To 
develop functional designs for kitchen storage facilities, based on the 
requirements of efficient food preparation and other kitchen activities. 

b44-3—Farmhouse plans for regional exchange service. To (1) 
develop new farmhouse plans incorporating findings of recent researc], 
such as that on the housing needs of farm families in various regions 
of the United States; and (2) revise, prepare, and publish collections 
of regional plans from which farm families may select to meet their 
needs. This work has been done in cooperation with the Bureau of 
Plant Industry, Soils, and Agricultural Engineering, and is reporte« 
by that agency in connection with work project e-2-44, “Plans for 
farm housing under Housing Act of 1949.” (See p. 2028 of this 
chapter. ) 

b444—Functional designs for home sewing facilities. To (1) 
develop functional designs for home sewing facilities, based on an 
analysis of this activity’s requirements, including storage space; and 
(2) prepare working drawings and specifications for the construction 
of these facilities. 


C. HISTORY AND EVOLUTION OF THIS WORK 


Research in rural housing was started in the Bureau of Human 
Nutrition and Home Economies in 1934, when the Bureau, in coop 
eration with other agencies in the Department, directed a Civil Works 
Administration survey to obtain information on housing conditions 
and to measure the potential demand for improved home facilities on 
farms. 

In 1945 the Bureau undertook a study of methods that could be used 
to obtain facts on family needs and preferences in housing. Later, 
with RMA funds, the Bureau in cooperation with 29 State agricultural 
experiment stations made a survey to obtain facts on a regional basis 
from 4,000 farm families. At present, 12 State experiment stations 
are using the resulting data as a basis for laboratory work to determine 
the amount of space and the dimensions most satisfactory for carrying 
on various household activities, such as food preparation and laundry 
work. 

Because of urgent demand from farm families for help in planning, 
remodeling, and building new homes, three areas of work have been 
emphasized since 1945: (1) Summarizing existing information on 
house planning, remodeling, and building; (2) developing house plans 
that incorporate available information on functional housing; and 
(3) developing designs for convenient food and clothing storage 
facilities. The first two areas of work are being conducted in coop 
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eration with the Bureau of Plant Industry, Soils, and Agricultural 
Engineering. 


D. FUNDS—-ANNUAL EXPENDITURES 


Approximately $38,000 was spent by the Bureau for direction of 
the 1934 Civil Works Administration surv ey of housing conditions. 
For the development of methods of obtaining facts from Families as to 
space required in houses, expenditures from regular funds averaged 
about $35,000 a year during 1945 and 1946; expenditures on the coop- 
erative Nation-wide survey supported by RMA funds have been about 
$50,000 a year, beginning in 1948. 

From 1939 through 1942, about $12,000 a year was spent for labora- 
tory studies on efficient arrangements for work and storage spaces. 
Since 1945, when such work was resumed after World War II, from 
$16,000 to about $40,000 a year has been spent. 


BE. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


The Nation-wide survey of farm housing conditions in 1934, cover- 
ing about 596,000 farmhouses in 46 States, gave the first detailed 
description of farmhouses and their equipment and revealed their 
needs for improvements. Results of this study pointed up needs for 
research in various phases of farm housing and for many years served 
as a guide for educational programs dealing with the improvement of 
rural housing. 

A series of planning guides entitled “Your Farmhouse” has been 
developed to meet the demand from farm families for help in plan- 
ning and remodeling in the period just after World War II. Three 
guides have been issued; four more are to be completed. Since few 
researches have been made to assist in house designing for efficiency 
and livability, these publications were based largely on the experi- 
ence and judgment of people working in the rural housing field. 
They were prepared in cooperation with the Bureau of Plant Indus- 
try, Soils, and Agricultural Engineering. 

Functional designs have been developed for cabinets used in the 
three major work areas of the kitchen—meal preparation, cooking 
and serving, and clearing and dishwashing. These designs are sim- 
ple in construction and easy to follow, and the working dr awings of 
them can be used by families doing their own remodeling and by local 
carpenters unskilled in cabinet work. The construction drawings are 
being distributed through the regional plan exchange service. More 
than 600 sets of the drawings were sold during the ‘first 2 years they 
were available. 

Development of a step-saving U kitchen designed to assist home- 
makers in reducing time and effort spent in kitchen activities was 
based largely on studies of efficiency in arrangements of kitchen 
storage facilities. This kitchen was built and has been exhibited to 
many ; thousands of people. Pictures and plans of the kitchen have 
been published in newspapers and magazines throughout this coun- 
try and abroad. About 150,000 copies of the bulletin, A Step-Saving 
U Kitchen, have been distributed in the 2 years it has been available. 

Construction plans for the kitchen are being sold through the re- 
gional plan service in 44 States; during the first 2 years over 5,000 
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sets were sold. The Department received about 10,000 requests for 
information or blueprints from the 48 States, Alaska, Hawaii, Puerto 
Rico, and 19 foreign countries. In Australia and Canada arrange- 
ments to distribute. blueprints were made by local government agen- 
cies; in Canada 9 of the 10 Provincial departments of agriculture 
distribute the plans. 


F. SOME ADDITIONAL WORK NEEDED 


Space standards for each major activity area of the house should 
be established to assist architects and home planners in designing 
houses to meet family living needs. Although for years architects 
have had construction standards that provide “for a certain degree of 
safety and durability, they have not. had space standards that pro- 
vide for efficiency in carrying on household activities as well as for 
livability. In cooperation with State experiment stations, studies 
are under way to determine space requirements for sewing, launder- 
ing, storing clothing, and preserving and storing food. This work 
should be extended to include other household activities in order that 
standards for working and storage space throughout the entire house 
may be arrived at concurrently. 

House plans should be developed that incorporate space standards 
and take into account findings from the regional surveys on families’ 
preferences for specific housing features and for location of activities. 
The reactions of families living in houses built from such plans should 
also be studied. 

Advantages and disadvantages of different materials and finishes 
used for table tops, floor coverings, and walls should be systematically 
studied. Since World War II many new materials have been put 
on the market, but little unbiased information regarding their per- 
formance under conditions of actual use is available to guide families 
in their choices for new houses or for repair of existing eine ; 

vC-9 


(For work in cooperation with States on regional projects } 
NEY. S-8, W-8, see ch. 39.) 


OPERATING CHARACTERISTICS AND PERFORMANCE REQUIREMENTS OF 
HovusrenoLip EquirpMENT 


(BHNHE—b-4-3—Federal-State—Regular Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To study operating characteristics of various types and designs of 
household’ equipment, to establish standards for performance, and to 
develop test procedures for predicting or evaluating performance. 
Current research is the basis for (1) helping homemakers select 
equipment to meet their needs, use it efficiently, and care for it prop- 
erly; (2) assisting manufacturers to develop improved designs for 
household equipment; (3) promoting the adoption of standard speci- 
fications for equipment; (4) developing Federal specifications; and 

(5) furnishing semitechnical information to educational agencies 
working in the field of equipment. 
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B. CURRENTLY ACTIVE LINE PROJECTS 


b-4-3-3—Operating characteristics and use of home freezer cab- 
inets. To evaluate different types of construction in home freezer 
cabinets as they affect operating efficiency, energy consumption, speed 
of freezing, temperature distribution, and convenience in use, and to 
establish standard test procedures. 

b4-3A4A—Effect of fluctuating storage temperature on the quality 
of stored frozen foods. To determine the maximum range of tem- 
perature fluctuation above 0° F. that may occur without significantly 
impairing the quality of stored frozen food. 

b4-3-8—Operating characteristics and use of modern domestic 
washing machines. To study operating characteristics of modern 
home washing machines as they are affected by machine design, size, 
and kind of washing load, quantities and temperature of water, length 
of washing period, quantity of detergent, and other related factors, i in 
order to establish performance requirements for the guidance of 
manufacturers in developing new models, and to develop procedures 
for the efficient use of washing machines in home laundering. 

b4-3-9—Establishment of standards of baking performance for 
electric-range ovens. ‘To develop test procedures “for predicting the 
baking performance of electric-range ovens and to determine per- 
formance requirements in terms of acceptability of baked products. 


C. HISTORY AND EVOLUTION OF THIS WORK 


Studies on household equipment were started in 1934 to answer 
consumer requests for information on the comparative costs of using 
gas and electrical appliances; on the relative economy, durability, 
and ease of use of equipment of different construction; and on the 
comparative performance of mechanical and electrical equipment in 
the home. Engineers were giving major attention to mechanical effi- 
ciency in construction and, in the case of heat- producing equipment, 
to thermal efficiency, but little attention was being paid to design from 
the standpoint of the quality of work performed by the appliance 
or the ease with which it could be used in the home. Because re- 
search in household equipment was a new field, early studies were 
directed largely toward establishing research methods and deter- 
mining the operating characteristics of equipment in most general use. 

During World War II, when household equipment was not being 
manufactured, emphasis in research was shifted to the dev elopment 
of functional designs for home-built food-preservation equipment 
and to the preparation of homemakers’ guides for the use and care of 
equipment. Following the war, when new equipment such as home 
freezers and new designs of other equipment became available, studies 
of operating char acteristics were resumed and work initiated to de- 
velop standards for performance. 


D. FUNDS—ANNUAL EXPENDITURES 


Annual expenditures of regular funds from 1934 to 1937 ranged 
from $3,600 to $6,300; from 1937 to 1942, about $18,000; and since 
that time, about $45,000 a year. 


78552—51—-vol. 3-15 
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E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Initiation of a program for establishing standardized testing pro- 
cedures for soundhole equipment. Initiation of a program to stand- 
ardize testing procedures, such as is now carried on by the American 
Standards Association, may be credited largely to Department activi- 
ties. About 20 years ago, the Bureau asked that a committee be set 
up by the American Standards Association to formulate standards 
for household refrigerators. This committee, in which the Bureau 
took leadership, was the first ASA household-equipment committee 
to be created. 

The Bureau also developed the first test procedures proposed for 
home freezers, many features of which have found a place in the 
proposed standard test procedures for home freezers of the American 
Society of Refrigerating Engineers and of the American Standards 
Association. In addition, the Bureau cooperated in the develop- 
ment of American standard test procedures for electric and gas 
ranges, electric water heaters, and hand irons, and these tests are 
being used by manufacturers in developing designs for equipment. 
Just completed are procedures for a series of baking tests that predict 
the performance of electric-range ovens. 

Development of standards for performance of home refrigeration 
equipment and range ovens. The Bureau has taken leadership in 
developing standards of performance which household equipment 
should meet. Tenyperature requirements for maintaining desirable 
quality in foods stored in household refrigerators and in home freezers 
have been established, and industry is developing equipment to meet 
them. Upper and lower limits of acceptable browning have been estab- 
lished for products baked in an electric-range oven, and a set of color 
charts ranging from colors slightly lighter and somewhat darker than 
the acceptable limits in browning have been prepared to provide a 
simple, inexpensive tool for judging oven performance. 

Preparation of buying guides and directions for use and care of 
household equipment.—Publications have been prepared to assist con- 
sumers in selecting equipment to meet their needs, using it efficiently, 
and caring for it properly. oe World War II, a series of eight 
leaflets covering important household appliances was prepared to help 
families extend the life of these scarce items through proper use and 
care. These publications also served as teaching aids in high schools, 
colleges, and adult education classes. 


F. SOME ADDITIONAL WORK NEEDED 


Acceleration and extension of work to develop requirements _ 


equipment performance under conditions of use and to standardize 
tests for predicting such performance.—The over-all efficiency of a 
piece of household equipment is judged not only by its mechanical 
and/or heating efficiency but also by its effectiveness in doing the 
job for which it was designed. Standards of performance must be 
defined for electric washing machines and other types of laundry 
equipment, vacuum cleaners, electric mixers, and other food prepara- 
tion equipment. Objective procedures for testing the ability of the 
equipment to perform the homemaking task also must be developed 
for use by manufacturers in designing equipment better suited to con- 
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sumer needs and in evaluating the performance of new models of 
equipment. 

Comparison of the advantages and disadvantages of different 
fuels—One of the first considerations when selecting heat-producing 
equipment is the type of fuel used. Although some comparative fuel 
studies have been made by public utilities and industrial concerns, 
both consumers and men in industry are asking the Department to 
furnish unbiased information on the cost of operation, upkeep, and 
care required by equipment using different fuels. 


DETERMINATION OF REQUIREMENTS AND DEVELOPMENT OF PLANS AND 
SPECIFICATIONS FOR FREEZING AND SrorinGc PEeRISHABLE Foops on 
Farms ror MARKETING AND Home ConsuMPTION 


(BPISAE—BHN HE—RM: a-308—Federal-State—RMA Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To (1) determine farm refrigeration requirements, and (2) develop 
and test designs and specifications for efficient equipment for freezing 
and storing frozen and perishable foods produced on the farm for home 
consumption and local marketing. Current work is — con- 
cerned with (1) determining space requirements, (2) developing de- 
signs which are easy to build which will maintain desired tempera- 
tures, and are low in initial, operating, and maintenance costs, and 
(3) planning interior arrangements that provide for convenience and 
best use of storage space. 


B. CURRENTLY ACTIVE LINE PROJECTS 


RM: a-308-3—Development of designs, specifications, and construc- 
tion drawings for home-built facilities for freezing and storing perish- 
able foods on farms. To develop designs for home-built multiple-tem- 
perature walk-in farm refrigerators based on performance require- 
ments and farm family needs and to prepare working drawings and 
specifications for use in home construction of these refrigerators. 

RM: a-308-4— Investigation of controls and design features of froz- 
en and cold storages suitable for storing perishable foods on farms for 
marketing and for home consumption. ‘To improve the operation of 
farm-type multiple-purpose refrigerators by investigating types of 
controls, dual versus single units in multiple temperature cabinets; 
wall construction; type, location, and area of coils and plates; meth- 
ods of hanging doors, with emphasis on preventing frosting around 
doors, methods of vapor sealing; and location of driers, heat exchang- 
ers and other auxiliary devices. 


C. HISTORY AND EVOLUTION OF THIS WORK 


Early investigations of multiple-purpose refrigeration on farms 
were conducted by State experiment stations, but few data are avail- 
able. Several of these refrigerators were built, mostly on farms of 
Washington and Texas, and during the fiscal year 1949 a field study 
of approximately 175 installations was made. Information with re- 
gard to use, design, and history of each installation was gathered, and 
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an evaluation as to capacity and design features was made. Using 
these results, two experimental walk-in refrigerators have been con- 
structed; one at Beltsville, Md., and the other at College Station, Tex. 
Using data obtained from studies made on the first refrigerator built 
at Beltsville, a second refrigerator has been built with greater em- 
phasis on functional design. In all cases design factors were selected 
with storage for home ¢ onsumption and for sale in mind. The Bureaus 
of Human Nutrition and Home Economics, and Plant Industry, Soils, 
and Agricultural Engineering, and the Texas and Washington Agri- 
cultural Experiment Stations are cooperating in these studies. 


D. FUNDS—-ANNUAL EXPENDITURES 
Equal allotments of $15,000 in 1949 and $20,300 in 1950 were made 
to the Bureau of Human Nutrition and Home Economics and to the 


Bureau of Plant Industry, Soils, and Agricultural Engineering. 


FE. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


eeepeweenwTst TAT a sy ania he 


The field study revealed that farm families want their own refrig- 
a regardless of availability of commercial or community locker 
plant fae ilities, and that available designs do not adequately meet 
their requirements. 

Designs for walk-in refrigerators have been developed based on 
certain known functional requirements and tested under controlled 
conditions. Current studies show that there is only a slight difference 
in initial and operating costs between a two-temperature refrigerator 
using two compressor units, each selected to carry a single compart- 
ment, and a similar refrigerator using a single compressor unit, 
selected to carry the entire load. This is significant because either 
of the two smaller units will maintain temperatures in both compart- 
ments low enough to minimize the possibility of food loss in case of 
failure of the other unit. In dursbopenai of the functional design 
of the refrigerator interior it has been found practical to include a 
conditioning chamber to reduce sweating of eggs when they are re- 
moved from marketing because sweating decreases the market value of 


yo 
eggs. 








F. SOME ADDITIONAL 





WORK NEEDED 

















Coordination with locker plant.—There is need for information on 
types of farm refrigeration plants most practical for coordination 
with centrally loc ated locker plants. 

Package unit—There is need for investigation leading toward a 
practical, reasonably low-cost package refrigeration unit that can 
easily be put in place for operation and removed for servicing, in 
farm refrigerators. Investigation of a package unit should be made 
in: cooperation Ww ith manufacturers. 

Functional design for cooling marketable produce.—The precooling 
of produce for local markets should be studied with respect to the 
functional and space requirements that the farm refrigerator must 
furnish. 

Multiple-purpose systems.—There is need to investigate the prac- 
ticability of using a single compressor in a multiple-purpose-refrig- 
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eration system consisting of a cabinet and some other device or devices, 
such as a milk cooler. 

Farm tests.—Plants similar to the best laboratory models must be in- 
stalled on farms for observation under practical operating conditions. 


Farm E.ecrrirication INVESTIGATIONS 
(BPISAE—e—4-1—Federal-State—Regular Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To develop safe and ecogomical uses of electricity for the farm, 
including the development and adaptation of new applications of 
electricity to farm operations and processes. Electricity is being 
applied in present investigations as a source of energy for light or 
radiation, power, heat, and control devices to aid in solving specific 
farm problems. Certain work such as ultrasonic seed treatment. is 
exploratory, while other work seeks to determine basic causes for 
certain known results such as the increase in egg production resulting 
from radiating hens with bactericidal (ultraviolet) lamps. 


B. CURRENTLY ACTIVE LINE PROJECTS 


4—1-1—Drying of hay and forage crops on the farm. To deter- 
mine basic requirements for equipment to dry forage by forced air 
circulation and develop an efficient system for ‘drying forage in barns 
and stacks, to determine the practicability and economy of using sup- 


plementary heat for drying, and the efficiency of various methods of 
harvesting and curing in relation to preserving feeding value of 
ii ‘sy te 
-+—1-2—-Curing bright-leaf tobacco. To develop improved meth- 

sis of ilbvion and conserving heat in the curing of bright-leaf 
tobacco, more efficient methods for burning fuels furnishing the heat, 
and methods of automatically controlling temperatures and humid- 
ities in the tobacco curing barns. 

e—+-1-5—Electric lamps and traps for insect control—European 
corn borer. To determine the wave-length of electric radiant energy 
most attractive to the European corn borer moth, and using a lamp 
providing such radiation in combination with various types ‘of traps, 
to determine the effectiveness and practicability of using electrical 
equipment for controlling this insect pest. 

e—41—1-6—Heat pump (reverse-cyc ‘le refrigeration for heating). To 
determine the capacity of various ‘soils to act as a heat source or heat 
sink which will aid in determining the heat exchanger surface area 
required to absorb or dissipate a given amount of heat. 

e-4-1-7—Electric heating of beehives. To explore the application 
of electrical heating of beehives for overwintering of bees, raising 
queens, and rearing spring broods and to develop requirements 
for electrical equipment necessary to heat beehives under various 
conditions. 

e—4-1-8—Ultrasonic energy application to agricultural use. To 
determine the biological and physical effects of ultrasonic energy in 
agricultural application and to establish the functional requirements 
of ultrasonic equipment for agricultural use. 
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e-4-1-9—Development of electrical methods for moisture control 
in poultry houses. To establish certain characteristics of various 
materials used for litter in poultry houses, including equilibrium 
content, heat of fermentation, and drying rates in relation to air 
temperature, velocity, and direction of flow and apply them to the 
improvement of existing mechanical ventilation systems. 
e-4-1-10—Investigation of the effect of ultraviolet radiation on the 


a 


health and egg production of hens. To determine, if — why | 
hens subjected to ultraviolet radiation, in the bactericidal region, con- 
sistently produce more eggs than those not subjected to such radiation. : 


e4—1-11—Development of automatic feed processing and handling 
equipment to reduce farm chore labor. “Io develop and apply auto- 
matic electrically operated feed handling and processing equipment to 
reduce farm chore labor. 

e-4-1-12—Requirements of electrical radiant heat sources for pre- 
vention of pig losses. ‘To determine the amount of heat required at 
various air temperatures to minimize pig losses and to determine the 
most practical method and electrical heat sources for maintaining the 
necessary heat. 

e—4-1-13—F armstead lighting bulletin revision. To revise Farm- 
ers’ Bulletin 1838, Electric Light for the Farmstead, making available 
the latest information on lighting the farmhouse and farm buildings 
and use of light for special farm applications. 


C. HISTORY AND EVOLUTION OF THIS WORK 


Development of new farm uses for electricity was initiated in 1939 
with attention focused on the electrical aspects of home garden irriga- 
tion, farm refrigeration, particularly egg cooling, outdoor chick 
brooders, pig brooders,: lighting dairy barns, and Telia drinking 
water for livestock. This work, except egg cooling, was discontinued 
early in 1942 and was resumed in part after the end of the World 
War II. Emphasis since then has been on electrical phases of forage 
and grain drying, tobacco curing, insect control, equipment to reduce 
farm labor doing chores, and new applications for lighting and heat- 
ing purposes. 

D. FUNDS—ANNUAL EXPENDITURES 


Funds available from 1939 to 1942 amounted to $30,000 annually. 
Funds were increased from $30,000 in 1946 to $131,200 in 1950. 








E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Development of electric pig brooder—A simple, inexpensive type 
of electric heater was developed and found to be the most practical 
method of supplying heat in the farrowing pens of young pigs. 
Death losses of early spring pigs were reduced 17.4 percent by the use 
of such equipment which has been widely adopted by farmers in the 
Midwest. 

Development of forage-drying equipment.—Studies of air move- 
ment produced by electrically controlled ventilation through forage 
partially dried in the field are a basis for design of barn-drying sys- 
tems and selection of proper fans and blowers. Use of supplementary 
heat increases rate of drying and decreases nutrient losses in the 
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forage. Relative milk production per acre of forage for barn-cured 
hay was found to be 148.2 percent when fed to dairy cattle in compari- 
son with 100 percent for rain-damaged field-cured hay. Barn-drying 
installations have increased on farms almost fourfold, partially as a 
result of this work. 

Improved bright-leaf tobacco curing methods and equipment are 
reducing fuel costs for curing tobacco by 50 percent. Development 
of improved curing equipment and electrical controls combined with 
— regulations is also responsible in part for a 66-percent reduction 
in tobacco barns lost by fire in North Carolina between 1946 and 1949, 
saving $1,000,000 annually, while the potential saving in fuel cost in 
North Carolina alone exceeds 414 million dollars each year. 

Attraction of certain insect pests to electric lamps was found to 
be greatest in the near ultraviolet or black light region. Both the 
European corn-borer moth and tomato and tobacco hornworm moths 
are attracted by electrical methods. Attraction of radiant energy 
has been found to draw hornworm moths a distance of 2 miles. 


F. SOME ADDITIONAL WORK NEEDED 


Drying of hay and forage crops on the farm.—F urther research is 
needed with other crops cured for hay such as peanut vines, soybeans, 
pea vines and cowpeas. How to force air through baled alfalfa hay 
for curing needs more intensive study. 

Curing bright-leaf tobacco.—Considerable study is required to de- 
termine the effects of gases, products of combustion from oil and 
anthracite and bituminous coals on the quality of tobacco when. cured. 

Electric lamps and traps for insect control.—Light is known to be 
attractive to moths of many insect pests such as the cotton bollworm 
(corn ear worm, tomato fruitworm), tobacco budworm, and many 
cutworms. Reactions to electromagnetic fields and radio waves are 
unknown but should be determined. Sound waves are known to at- 
tract some insects, but research is needed to determine the wave lengths 
which may attract others. While the type of radiant energy most 
attractive to the European corn-borer moths has been determined, 
electric traps for destroying the attracted moths have been unsatis- 
tory because the volume of moths shorts out the trap. ‘Traps that will 
destroy the attracted insects can be developed with additional re- 
search. 

Light application on the farm needs research attention.—Several 
feeding experiments have been conducted in which feedlots were 
lighted during hours of darkness, but results thus far have been rather 
inconclusive. Basic studies should be made to learn what colors are 
visible to different animals to be followed by feeding experiments 
using the most suitable lamps. Feeding at night during hot weather 
may have advantages over daytime feeding. ‘The effects of length of 
day on fertility of bulls and productivity of dairy cows has not been 
determined. 

Chore labor-saving equipment may be developed through intensive 
study which can materially reduce the hand labor required around 
the farmstead. Several barn cleaners, wagon unloaders, and auto- 
matic poultry feeders have been developed recently. Automatic or 
semiautomatic devices are possible with electric drive because of elec- 
tric controls. Feeding devices for livestock could eliminate daily chore 
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labor. Tobacco tying is still a hand job which requires a large amount 
of labor. These and other tasks may be made lighter through develop- 
ment of suitable equipment. 

Electrical equipment for processing honey.—Apiarists indicate that 
improved equipment will enable them to do a better job of processing 
honey. New or improved electrical equipment for decapping, heating, 
pumping, and handling of honey may be developed through research to 
assist beekeepers in processing honey more readily and of higher 
quality. 

Effects of ultraviolet radiation on production and health of ani- 
mals.—Animals overwintered in areas where exposure to sunlight is 
very limited have need for a supplementary supply of vitamin D. 
Experiments are needed with new electrical sources of vitamin D, such 
as the fluorescent sunlamp, to determine the effects of their use on the 
production, health, and fertility of farm animals. 

Heat-pump-application investigations to determine the possibilities 
of farm use for heating : and cooling will be required after current 
research on the heat source is completed. Possibilities include appli- 

cation as a heat source for drying grain and other commodities, and 

for the heating and cooling not ‘only of farm houses but also farm 
storages for seeds, onions, sweet and Irish potatoes, and animal 
shelters. 

Re quirements of electrical heating equipment for brooding chicks 
and saving young lambs.—New electrical heat sources, particularly the 
heat lamp, may reduce mortality and cost of equipment for farmers 
in brooding chicks and saving young lambs at birth because the heat- 
ing effect is produced by radiation, and hovers may be eliminated. In- 

vestigations to determine the requirements of such heaters for these 
purposes as reflected by mortality and growth of animals should be 
undertaken. 


EvectricAL ENrercGy IN DryInG oR CONDITIONING OF FARM 
ComMODITIES 


(BPISAE—SRF-2-125—Federal-State—SRF Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To (1) determine the principles involved in moisture release from 
seeds, grains, and other farm commodities, and (2) determine the 
physical and chemical changes in such materials when they are sub- 
jected to radiation from infrared lamps or oscillations from a radio- 
frequency generator. Current studies are being made of grains and 
alfalfa to dev elop basic information on moisture movement and the 
physical and chemical effects produced by use of dielectric heat, which 
aid in evaluating this method for use in drying farm commodities. 


B. CURRENTLY ACTIVE LINE PROJECTS 


This project was initiated within the past year, is still in the explora- 
tory stage, and separate line projects have not been developed. 
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C. HISTORY AND EVOLUTION OF THIS WORK 


Drying of farm commodities has been accomplished by circulation 
of air around the outside of the grain, seed, or plant to evaporate 
moisture which has diffused to the surface. Internal application of 
heat which is effected by the use of radio-frequency energy or dielectric 
heat has not been used for drying farm commodities except in a very 
few experiments. This method offers possibilities for very fast dry- 
ing with destruction of enzymes and reduction of microbes and insects 
which may affect the storage life of farm commodities. Numerous 
successful industrial applications had been made before this project 
was initiated. 

D. FUNDS—ANNUAL EXPENDITURES 


An initial fund of $10,000 was available for the first time in 1950. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Since this work was initiated in March 1950, results are too prelimi- 
nary to reflect definite accomplishment. Drying of wheat and alfalfa 
has been accomplished successfully in a few minutes with dielectric 
heat, whereas many hours and frequently days are required with other 
methods and equipment now in use. 


F. SOME ADDITIONAL WORK NEEDED 


Determination of most effective frequencies for use in drying farm 
commodities. The relation between the frequency of energy and dry- 
ing effects are as yet unknown because available equipment has one 
fixed frequency. 

Development of methods and equipment for using dielectric heat 
are needed to employ effectively this method of drying, because physi- 
cal damage and decrease in viability result from applying the heat 
too rapidly. Dielectric machines have been developed for industrial 
application and are not equipped to handle quantities of grain or other 
farm commodities. 


Facrors Arrecrinc Evecrric Power ConsuMpTion on Farms 
(BAE—BPISAE—BHNHE—RM : b-138—Federal-State—RMA Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


As a basis for developing adequate and economical designs of elec- 
tric distribution systems in rural areas and for increasing efficiency 
and labor saving in crop and livestock production in various farming 
areas, to find out (1) the relationships of type and size of farm, farm 
income, principal enterprises, and other factors to electric power con- 
sumption; (2) the effect of electricity on the farming systems, on 
production, on the labor force and labor efficiency, and on costs of 
production; (3) the total electrical demand for individual farms by 
day, week, and year, and the diversity of use of major farm and farm- 
home appliances and motor-driven equipment. 
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B CURRENTLY ACTIVE LINE PROJECTS 


RM: b-138.2 to 138.6 and RM: b-138.9.—Economic evaluation of the 
consumption of electric power on farms in the Pacific Northwest, east- 
ern Iowa, the Upper Piedmont of Georgia, southwestern Kansas, East 
Tennessee Valley of Tennessee, and north-central North Dakota. 
Studies of farms using electricity in major type-of-farming areas to 
establish criteria which will be useful in estimating the probable future 
use of electricity on farms of various types and in different situations, 
and to relate the specific applications of electricity to the physical and 
economic characteristics of farms that have central-station electric 
service. 

RM: c-138.7—The role of electricity in the organization and opera- 
tion of Iowa farms. To learn the extent to which electricity has 
affected the farm operations, timing of operations, and efficiency of 
production, and to appraise the possibilities of effecting further 
changes through the use of electricity. 

RM: b-138.1 and 138.8—Electrical demand of individual farms and 
the effect of variations in voltage on the operation of electrical equip- 
ment used on farms. To learn when and Sow much electric energy is 
used by equipment in farm homes and in farming and to learn the 
diversity of its use under actual operating conditions. Effects of 
variations in voltage and adequacy of farmstead wiring also are 
considered. 


C. HISTORY AND EVOLUTION OF THIS WORK 


Over the last 20 years the average consumption of electricity per 
farm has more than tripled. And because of the tremendous increase 
in the number of farms with electric service, the total consumption is 
more than 30 times what it was 20 years ago. This increased use has 
overtaxed the distribution systems, the power supplies, and the farm- 
stead wiring in many areas. New construction is needed. To con- 
struct economically and still provide the farmer with really adequate 
service, a full understanding of the nature of the probable demand 
is needed. 

The economic phases of this work were begun in fiscal year 1948. 
The engineering phase was begun in a limited way in fiscal year 
1950. 


D. FUNDS—-ANNUAL EXPENDITURES 


Federal (RMA) funds available to BAE for this work in the fiscal 
year 1950 amounted to $32,000; to BHNHE, $14,500; and to BPISAE, 
$13,000. Funds available to BAE were $26,000 in fiscal 1949 and 
$17,000 in fiscal 1948. Allotments of funds to other agencies were 
not made prior to fiscal 1950. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


For the first time we have specific information regarding the pre- 
vailing factors thut affect electric power consumption on farms, and 
for the first time a complete listing of the uses being made of elec- 
tricity by farmers in specific areas is being made public_——Under actual 
farm conditions, these factors are being identified and measured with 
a considerable degree of accuracy, and these uses are being related to 
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the physical and economic characteristics of the farms. Some prog- 
ress has been made in finding out how electricity can be used in reduc- 
ing costs of farm production and increasing the efficiency of labor 
employed in agriculture. 

t was planned that surveys would be made in each of the major 
type-of-farming areas of the country. The first report from one of 
thew surveys (for the Georgia area) has been published, and others 
are being prepared for publication. 

We have found that electrical equipment has been more quickly ac- 
quired for use in the farm homes than for use in farm production.— 
Almost 90 percent of the electricity used by farmers in the Georgia 
area was used in the homes. In the Iowa area about 80 percent was 
used in the farm homes, and in the Washington area about 65 percent. 
Electricity has found its widest application in the dairy and poultry 
enterprises of the farm. 

We have found that after a farm receives central-station electric 
service it takes time for the farmer to realize the potentialities of 
electricity in reducing, production costs, in improving the efficiency 
of labor, and in making farm life more pleasant——Then, of course, a 
farmer cannot buy at once the equipment he needs or wants, and also 
new equipment is being invented or adapted to electricity. Conse- 
quently, the amount of electricity he uses increases year after year. 
There is no indication of a leveling off in consumption even after 30 
or more years of service. Insecurity of tenure experienced by many 
tenant operators has been considered by many as restricting the use 
of electricity on farms. Findings from the first three surveys now 
completed indicate that this is not necessarily true. In both the Iowa 
and western Washington areas tenants and part owners used as much 
electricity as full owners. In the Georgia area the tenure of the 
operator did seem to make a difference in the amount of electricity 
used. The cash renters used more than the share renters and the 
owners more than either of the other tenure groups. 


F. SOME ADDITIONAL WORK NEEDED 


Influence of rate structures on the use of electricity on farms.—Little 
is known about the levels of power rates on the use of electricity on 
a of different sizes and types. This influence deserves intensive 
study. 

Role of electricity in the farm-mechanization movement.—Farmers 
need help in finding out how they can use electricity in reducing costs 
and increasing efficiency in farm production. A pilot study of this 
problem has been started, but this work should be expanded when 
— methods of analysis have been developed from the present 
study. 

Patterns of power utilization—A complete analysis of information 
gathered in the 1950 Census of Agriculture is needed to give a picture 
of the variations from area to area, across the United States, of the 
uses made of electricity on farms and the approximate costs to the 
farmer of the energy he uses. 

Electrical demand studies —W ork done in the last few months on a 
limited number of farms has indicated a satisfactory method of study- 
ing the electrical demand problem on farms. This apparently satis- 
factory method should now be applied to a sufficiently large number of 
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cases (possibly 120 to 200 in one area) to lend statistical reliability 
to the work. This will provide a basis for formulating designs for 
transformers, distribution systems, and estimates of power require- 
ments. The work should be expanded to other areas because of dif- 
ferences in electrical equipment used on farms. 


ENGINEERING INVESTIGATIONS FOR RurAL Processtnec PLANn's 
(BPISAE—e—3—4—Federal—Regular Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To develop better equipment and methods for processing farm 
products on the farm and in rural communities. This project includes 
studies of the various methods and equipment used in processing and 
packaging various farm products for the purpose of securing addi- 
tional profits to the farmer either directly by reason of higher returns 
or indirectly by retaining valuable byproducts or residue on the farm. 
The development of such processing methods and equipment will tend 
to stabilize labor requirements on farms and in rural communities, 
and to be effective in promoting a sound rural economy. ‘The work 
is conducted in cooperation with the Farm Credit Administration as 
it is recognized that there are a large number of farmers’ cooperatives 
handling such products as livestock, poultry, dairy products, fruits, 
and vegetables, and that many are in need of research and technical 
assistance on engineering problems dealing with plant design, lay-out, 
machinery, and operations. Engineering studies are conducted as a 
basis for recommendation for greater efficiency both from the stand- 
point of the quality and quantity of the product. 


B. CURRENTLY ACTIVE LINE PROJECTS 


e-3-4-1—A study of lay-out and operations of cooperative fertilizer 
manufacturing and mixing plants. To develop and evaluate plans 
for cooperative acidulating and fertilizer mixing plants and facilities 
giving consideration to (1) size and type of operation as influenced 
by kind and availability of the raw product and ingredient, (2) dry- 
ing and storage facilities, and (3) plant and equipment needs for bulk 
deliveries of fertilizer to farms. 

e—54+-2—Lay-out, equipment, and operation of Cheddar cheese 
plants. To (1) determine the effect of size of plant and facilities on 
labor efficiency in manufacturing Cheddar cheese in farmers’ coopera- 
tive cheese plants, and (2) study methods and techniques in manu- 
facturing cheese directed toward the substitution of mechanical for 
manual operations. 

e-5-4-3—Consolidation of cotton ginning and oil milling enter- 
prises. To determine the possibility and feasibility of gearing cotton 
ginning with oil milling as a processing unit in the same plant for 
improving efficiency and reducing costs. 

e—5-4-4—Lay-out, equipment, and operation of poultry processing 
plants. To increase the efficiency of farmers’ cooperative poultry 
processing plants and improve the quality of their products. 
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©. HISTORY AND EVOLUTION OF THIS WORK 


The project was initiated during 1946 at the request of the Farm 
Credit Administration to assist farmers’ cooperatives engaged in 
processing agricultural products and farm supplies. These plants 
are farmer-owned or operated, and any improvements made in plant 
efficiency are of direct benefit to the producers. So far, studies have 
been made of large-scale production-line poultry-processing plants, 
farm and small commercial poultry-processing plants, farmers’ pro- 
duce markets, feed grinding and mixing pl: ints, and Cheddar-cheese- 
manufacturing plants. 


D. FUNDS--ANNUAL EXPENDITURES 


Expenditures of regular funds during the fiscal years 1946 to 1949 
averaged about $6,800. The 1950 allotment was $13,430. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Many of the accomplishments associated with descriptive research 
of the kind conducted under this project are difficult to measure. 
However, such research has wide application in that it provides infor- 
mation for recommendations of a general nature applicable to a 
particular industry. Dimensional plant illustrations, including oper- 
ational areas and functional requirements of poultry- dressing plants, 
farmers’ produce markets, and feed mills, have been used by coopera- 
tives in constructing new plants and in modernizing old ones. Find- 
ings resulting from “work on this project include the following: 

An increase of over 15 percent in production per worker in dressing 
broilers could be made in some plants by adapting equipment and 
techniques used by others. In plants of comparable size in a group 
of 11, production per worker varied from about 24 to 28 birds dressed 
per worker per hour. For all plants in the group production per 
worker ranged from 16.0 to 28.8 per hour. 

An increase of over 30 percent in produc tion per w orker in chilling 
and packing New York dressed broilers could be made in some plants 
principally by arrangement of supplies and equipment for the con- 
venience of the workers. 

A 39-percent reduction in area for the combined use of each seller 
and buyer on a farmers’ produce market can be made by the proper 
selection of shed type and arrangement of sheds and driveways. For 
vehicles 35 feet long, the legal maximum length for single-unit trucks 
in most States, and 10-foot driveways, the space required for each 
seller and for the buyer in hauling away the produce ranges from 
670 to 1,100 square feet, depending upon the type of shed used. 


F, SOME ADDITIONAL WORK NEEDED 


De velop and evaluate plans for farme rs’ coope rative egg- handling 
plants.—The labor efficiency in handling eggs in neighborhood plants 
varies widely in part because of poor physic: al arrangement of equip- 
ment. An engineering analysis of egg-handling plants, including 
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time and motion studies and the preparation of process charts and 
flow diagrams, would provide basic information for improving 
efficiency. 

Develop and evaluate plans for farmers’ cooperative fruit and 
vegetable freezing plants——In many cases farmers have established 
their own plants for freezing fruits and vegetables in an effort to 
increase returns from the production of these crops. The kinds and 
quantities of such crops handled and the kind and arrangement of 
equipment used in processing preparatory to freezing greatly influ- 
ences labor efficiency and costs. An engineering analysis of farmers’ 
cooperative fruit and vegetable freezing plants, coupled with time and 
motion studies, process charts, and flow diagrams, would provide a 
basis for recommendation as to improvements in operating efficiency. 


CROSS REFERENCES 


For additional information on subjects reported on in this chapter, 
see also— : 


BPISAE—RM: b-56, Chapter 10, equipment for mechanizing cotton production. 

BPISAE—g-3-—1, Chapter 11, machinery for producing and handling castor beans. 

BPISAE—BAI—OES—-PMA—FCA—RM : c-415, Chapter 5, methods, equipment, 
and structures for conditioning of grain, seeds, and feeds. 

RPISAE—RM : b-170, Chapter 17, tobacco-curing investigations. 

BPISAE—OES—RM : c-320, Chapter 15, equipment for harvesting, handling, 
and storing of potatoes. 

SCS—RM : b-20, Chapter 22, developing underground aquifers. 

BAI—b-1-3, Chapter 1, hog-lot equipment. 

FS—e-1-11, Chapter 21, structural utilization of wood. 

FCA—a-1-9, Chapter 36, assistance for purchasing cooperatives. 

BAE—a-—1-—22, Chapter 24, labor, equipment, and farm practices. 

BAE—a-—1-—20, Chapter 24, economic study on use of small tractors on irrigated 
farms. 

BAE—a-2-1, Chapter 38, monograph on machinery and equipment. 

BAE—RM.: b-62, Chapters 2, 6, 10, 16, economics of farm mechanization of dairy, 
rice, cotton, and sugar beets. 


In addition to these specific references to project statements con- 
cerning farm structures and mechanization, see also chapters 19 and 36 
for statements covering research or services concerning mechanized 


equipment and methods in the transportation and marketing of farm 
products. 
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PESTS AND PESTICIDES 
Chapter 31—Part II 


ForEworD 


This chapter on pests and pesticides tells about USDA research 
on insects and related pests that constitute a problem to man and 
American agriculture in general. It concerns insects of military 
importance ; “pests such as grasshoppers that feed on a wide variety 
of crops; lice, ticks, and fleas that feed on various domestic animals 
and man; and insects that aid in the natural control of weeds. Also 
included are project statements about chemical investigations of var- 
ious types of insecticides and accessory materials, methods of ¢ plying 
them, how they affect insects, and their possible harmful effects on 
plants and animals. 

Project statements concerning insect and insecticide research on 
specific crops or commodities will be found in appropriate commodity 
chapters. Cross-references to statements which include some work in 
the field of pests and pesticides are given at the end of this chapter. 
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DEVELOPMENT OF ConTROL Measures ror Insects or Minirary 
IMPORTANCE 


(BEPQ—Special Report of Work Conducted With Funds Transferred to the 
Department of Agriculture by the Office of Scientific Research and Develop- 
ment and the Department of Defense) 


This is a special report of the research conducted by Department 
entomologists during and since World War II on the control of in- 
sects that carry diseases to man, affect his morale, and destroy his 
equipment and supplies, as they concern the military might of this 
country. 

Results obtained are not only of great value and importance to 
our military forces, and those of our allies, but to civilians throughout 
the world. 

Medical and veterinary entomologists of the Department had con- 
tributed prior to the outbreak of war much of the available knowledge 
about the insects that affect man and animals, and their control. They 
believed all insect-borne diseases are preventable—simply by control- 
ling the disease-carrying insects before the insects carry the diseases 
to humans. Most methods used for the control of insects that affect 
the health of people used in this and many other countries were the 
results from research of these entomologists. 

Military and civilian personnel in war-torn areas were vulnerable 
in 1942 to some of the most serious diseases of man—and they were 
transmitted to man by insects. The military services were not pre- 
bean to provide adequate protection for their personnel under com- 

at conditions, either from insect attack or from the diseases that 
insects carry, such as malaria, typhus, dysentery, dengue fever, plague, 
and many others. 

These diseases often have meant the difference between success and 
failure in military campaigns during past wars. Their influence on 
the health and productivity of civilians in war-torn countries always 
has been marked. Deaths and casualties resulting from louse-borne 
typhus in Europe alone during and immediately following World 
War I, were estimated to equal or exceed those resulting from all 
implements of war. 

At the onset of World War II, certain officers in the Army and 
Navy recognized the important role that insects and insect-borne 
diseases have to military campaigns. They also appreciated the need 
for immediate research to develop more effective control measures for 
such insects. They requested the Department’s Bureau of Entomology 
and Plant Quarantine to undertake this research. 

Scientific personnel with previous extensive experience on many in- 
sect control problems in the agricultural field, particularly those con- 
cerning insects that affect man and livestock, and insecticides, were 
assigned by the Bureau to the various projects. This research is con- 
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tinuing. Investigations of these military projects were conducted dur- 
ing the recent war under the administrative supervision of the De- 
partment in cooperation with various branches of other Federal and 
private agencies. 

The work on each major project financed from military funds, is 
summarized in this special report. 


INVESTIGATIONS ON THE Conrrot or Mosqurroges AFFECTING MAN 


(BEPQ—Special Research for the Department of Defense—OSRD and 
Department of Defense Funds) 


A. PURPOSE AND NATURE OF CURRENT WORK 


The purpose of these investigations is to develop measures for 
controlling mosquitoes, thereby preventing the transmission of such 
diseases as malaria, dengue, yellow fever, encephalitis, and filariasis 
to our fighting forces. The current work is particularly concerned 
with the development of insecticides to kill larvae and adult mos- 
quitoes with emphasis on those that have developed resistance to DDT, 
and the development of a satisfactory repellent for use on the skin 
or clothing which prevents mosquitoes from biting at least 10 hours. 


B. CURRENTLY ACTIVE LINE PROJECTS 


Methods to kill larval mosquitoc s.—To develop an effective lar- 
vicide which can be used economically without harming domestic ani- 
mals, wildlife, fish, and other aquatic life. This insecticide should be 
one that can be used over extensive areas of marsh and swamp and 
remain effective for long periods of time. 

Methods to kill adult mosquitoes.—To develop effective insecticides 
and methods for their application as smokes, fogs, aerosols, or sprays, 
and as residual treatments, that can be used to kill all important spe- 
cies of mosquitoes over large areas and under various conditions of use. 

Mosquito repellents. —To develop a repellent which when applied 
to the skin or clothing will prevent mosquitoes from alighting and 
biting individuals. The use of such repellents will provide means of 
preventing attack by mosquitoes under conditions and situations 
where control of the larvae or adults is not practical or possible. 


C. HISTORY AND EVOLUTION OF THIS WORK 


Mosquitoes have always constituted a major problem during wars 
because of their annoyance and transmission of diseases. Our “Army, 
Navy, and Air Force found they were still a formidable enemy soon 
after we entered World War II. The battle front on which they en- 
countered these creatures was a long one, ranging from the Far North 
to south of the Equator. Thousands of man-days were lost by the 
services because of mosquito-borne diseases such as malaria, dengue, 
and filariasis. They found it necessary to have an effective means of 
repelling mosquitoes. They also had to have a modern effective meth- 
od of destroy’ ing many kinds of mosquito adults and larvae over large 
areas under a wide var iety of conditions. 

Immediately upon request of the armed services, early in 1942 
the Bureau of E ntomology and Plant Quarantine started to develop 
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mosquito control measures applicable to any area of the world. Since 
funds are appropriated for specific purposes, it is not possible to 
make sudden shifts from one project to another. Funds were there- 
fore provided by the Office of Scientific Research and Development 
of the National Emergency Council. 

Within 6 months after the research was started, three materials 
were recommended to the military forces as mosquito repellents. 
These were dimethyl phthalate, 2-ethyl-1-3—hexanediol, and In- 
dalone. These three chemicals, although excellent repellents compared 
with existing materials, are neither completely effective, nor entirely 
satisfactory. 

Work on repellents was therefore intensified in an effort to find 
more effective and more desirable materials. Through the coopera- 
tion of several universities several thousand new possible repellents 
were synthesized and tested. A number of very promising ones were 
found. The main objective is not yet attained, however, since none 
of these new chemicals considered entirely safe for use are greatly 
superior to the three materials previously mentioned. During the 
‘arly part of the war repellents were considered most practical as a 
means of mosquito control among military personnel. Repellents are 
still of value to protect men in outposts. However, outstanding prog- 
ress on the development of better insecticides for destroying mosqui- 
toes wholesale changed the entire concept of potentialities of insecti- 
cides for mosquito control in combat areas as well as in stabilized sit- 
uations. The entomologists working on the project found that 2 
quarts of a 5 percent DDT oil solution is as effective over the sur- 
face of an acre of water as 30 to 50 gallons of oil alone. Furthermore, 
they found that such small amounts of an insecticide would also con- 
trol adult mosquitoes. When it was shown that these small amounts 
of material could be dispersed effectively by aircraft, a means of con- 
trolling mosquitoes and diseases was possible even on front lines. 

Further changes in emphasis of work was brought about with the 
development of the residual method of mosquito and mosquito-borne 
disease control. Early tests demonstrated that the killing action of 
DDT lasted for weeks and even months. Tests by Department ento- 
mologists demonstrated that most species of Anopheles mosquitoes 
ret adily entered treated buildings, and by the time they were affected 
by resting on treated surfaces and started leaving, they had accu- 
mulated a fatal dose of DDT. Full exploration and development of 
this concept of mosquito control required extensive research during 
1943 to 1945. Research in cooperation with Army, Navy, and Air 
Force, the Tennessee Valley Authority, and other agencies was ex- 
panded steadily during the war on all possible means of mosquito 
control suggested by the outstanding efficacy of DDT. 

The research since the war has concentrated on the three major 
approaches to mosquito control utilizing chemicals: The development 
of materials and methods for destroying larval and adult mosquitoes 
under outdoor conditions by means of sprays, the development of new 
insecticides and new formulations for use indoors as residual and 
space sprays, and the improvement of repellents for use on the skin 
or clothing. In 1949 strains of mosquitoes resistant to DDT were en- 
countered. This has emphasized the need for continued research on 
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substitute chemicals in the event such resistance becomes general as 
has now happened with the housefly. 


D. FUNDS—ANNUAL EXPENDITURES 


Annual expenditures for mosquito control during 1942 to 1950 
ranged from $45,000 to $260,000. The average during this period was 
about $125,000. During 1950 expenditures amounted to about 
$115,000. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


DDT and other insecticides developed as mosquito killers —The de- 
velopment of the use of DDT revised the mosquito-control programs 
of the world. More effective, more extensive, and cheaper mosquito 
control has been obtained through its use. New insecticides com- 
parable in effectiveness with DDT have been developed for this pur- 
pose, including TDE, toxaphene, lindane, aldrin, and dieldrin. 

The use of aircraft for dispersing DDT and other insecticides for 
controlling adult and larval mosquitoes.—Extensive areas of tundra 
or jungle can be quickly and cheaply treated with sprays from air- 
planes for controlling mosquitoes. The method permits effective and 
economical control of mosquitoes over large areas. It provides a means 
for completely stopping epidemics of certain mosquito-borne diseases 
within a matter of hours. 

Residual sprays developed.—The application of insecticidal sprays 
to surfaces on which mosquitoes rest is without doubt the greatest 
single advance ever made in the control of insects that affect man and 
animals. Most malaria-carrying and other species of mosquitoes en- 
tering buildings and resting on treated surfaces such as walls, ceil- 
ings, and behind furniture are quickly killed by this means. Thus is 
broken the link in the chain of malaria transmission of some of the 
other insect-borne diseases. This method of malaria control is now 
being largely depended upon by World Health Organization and vari- 
ous local health agencies around the globe. The residual method of 
mosquito control is particularly practical and effective in rural areas 
and small villages where other methods would be too costly or ineffec- 
tive. In addition to controlling mosquitoes and the diseases trans- 
mitted by mosquitoes the treatment at the same time controls other 
insects which annoy or transmit diseases to man in homes. 

Publication Anopheles Mosquitoes of the World prepared.—For the 
first time, in one publication, means were provided for the rapid iden- 
tification of malaria-carrying mosquitoes, both adults and larvae, for 
world use. In addition, this publication contained pertinent infor- 
mation then known about their habits, their occurrence, and their 
disease-carrying potentials. This publication was issued in 1943 under 
the auspices of the Army. The basic draft of this publication was de- 
veloped by Bureau personnel either in the Bureau or temporarily in 
the Army. This publication, used by all military services since its 
appearance, is now used today by all malaria-control and other health 
organizations throughout the world. 

Mosquito repellents developed.—The development of a number of 
repellents, which prevent mosquito bites on skin and through cloth- 
ing, was of paramount importance during the first months of World 
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War II. Although these materials are far from perfect, they are 
distinctly superior to any repellents known prior to the war, when 
citronella and a few other essential oils were the only materials known. 


F. SOME ADDITIONAL RESEARCH NEEDED 


The military is still in urgent need of a repellent that can be ap- 
plied safely to skin and clothing, that is cosmetically acceptable, and 
that will assure the user against mosquito bites for at least 10 hours. 
It may be necessary to test thousands of new chemicals in the labora- 
tory and field to find this material. 

Additional reserach is needed in combating DDT-resistant mos- 
qguitoes—A few areas in Florida and California and possibly in 
Italy have certain species of mosquitoes which are no longer killed 
with 4 to 10 times the amount of DDT formerly adequate to provide 
good control. We must have insecticides that will kill such mos- 
‘quitoes when applied by hand, automotive equipment, or aircraft. 

Research is urgently needed in finding a residual spray that will 
combat several species of Anopheles.—Anopheles minimus and Ano- 
pheles gambiae are not killed by residual treatments of DDT. Exten- 
sive and intensive research is still needed to get the necessary answers 
to good malaria control involving certain kinds of malaria vectors. 

Research needed in equipment for applying new mosquito insecti- 
cides.—With the advent of DDT and other comparable chemicals we 
have been able to use quarts or ounces instead of gallons or pounds 
per acre. It is impossible to apply such small dosages at the present 
time with most available equipment. Sprays, mists, fogs, aerosols, 
and insecticidal smokes are effective against mosquitoes under certain 
conditions. Research on methods of application should be conducted 
on the use of equipment designed to disperse limited amounts of these 
highly potent insecticides. 


INVESTIGATION ON THE ContTrou oF Lice Arrecring Man 


(BEPQ—Special Research for the Department of Defense—OSRD and Depart- 
ment of Defense Funds) 


A. PURPOSE AND NATURE OF CURRENT WORK 


The purpose of these investigations is to develop new and more 
adequate control measures for human lice. These insects, known as 
cooties, are annoying pests of man and transmitters of typhus, one 
of the most important of all diseases affecting man. Typhus is well- 
known as the disease that has cost many nations victory in military 
campaigns. This disease can be prevented by control of the louse 
vectors. Lice enable the disease to continue endemically in rural 
populations in many parts of the world, and to develop into epidemic 
proportions when infested populations are forced to live under 
crowded conditions. Excellent control measures for lice were de- 
veloped during the war. Current work is greatly curtailed, but de- 
velopmental work is continuing in an effort to find additional effective 
chemical substitutes for use in the event lice develop resistance to 
materials now employed, and to improve current formulations, par- 
ticularly in regard to their storage stability. 
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B. CURRENTLY ACTIVE LINE PROJECTS 


New insecticides for controlling body lice—To develop new in- 
secticides for use in powders or for impregnating clothing, which 
control lice as effectively as insecticides now in use, but which will 
kill lice more quickly, thereby reducing opportunity for disease 
transmission. 

Special preparations for controlling head and pubic lice—To de- 
velop improved preparations which will not deteriorate in storage for 
controlling head and pubic lice. 


C., HISTORY AND EVOLUTION OF THIS WORK 


For centuries lice created important morale and health problems 
among military and civilian populations. Despite the advances in 
almost ever y field of science, there was no satisfactory means of con- 
trolling these insect parasites prior to World War Il. The Depart- 
ment of Agriculture and other agencies had investigated methods for 
controlling them which helped provide reasonably “effective methods 
for use under peacetime conditions. The people in many nations were 
commonly infested with body lice, however, when World War II 
started. 

During World War I, entomologists of the Department, in coopera- 
tion with military agencies, developed laundry methods for treat- 
ment of clothing to destroy body lice which were superior to the steam 
sterilization methods then in use by the armies throughout the world. 
This method of control is far from satisfactory in modern warfare. 

Research to develop practical means for controlling lice to prevent 
the transmission of typhus was started late in 1941. The first objec- 
tive was to develop methods of louse control more adaptable to modern 
warfare than steam sterilization. The utilization of insect fumigants, 
so successful in agricultural entomology, was explored first. “Such 
treatment, although effective, has important limitations, so research 
was started on insecticide powders that could be carried in a small 
dusting can in the pack of individual soldiers for personal use, and 
could also be used for tre: iting masses of people by means of mechani- 
cal dusters. Complete protection from deadly typhus of our troops 
and associated civilians can be credited to the resultant discoveries. 


D. FUNDS—-ANNUAL EXPENDITURES 


The total amount of funds expended on human lice control by the 
Department prior to World War II is estimated to be about $5,000. 
The first intensive research on louse control was started in 1942. An- 
nual expenditures since that time ranged from $5,000 to $80,000 and 
averaged about $33,000. During 1950 expenditures approximated 
$5.000. 

E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Materials developed for the prevention and control of typhus disease 
by control of the insect vector—The development of louse-control 
measures, discussed separately below, provided materials for the first 
time in history which will prevent or control epidemics of typhus 
among military and civilian populations. 
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Methyl bromide developed for fumigating clothing to control the 
body louse —Suitable fumigation vaults were developed for treating 
the clothing of large numbers of militar y and civilian personnel away 
from combat areas. Special, easily transpor ted fumigation bags were 
developed for use by individuals in combat areas for treatment of 
clothing of military personnel. This method of control was far supe- 
rior to laundry methods. 

MYL louse powder developed for individual use by soldiers and 
civilians.—W ithin 6 months after initiation of the research on lice, a 
louse powder known as MYL was developed. This insecticide can be 
dusted in clothing to destroy body louse infestations and also protect 
the individual from reinfestation for 5 to 7 days. The powder was 
also equally effective for controlling head and pubic lice. "The Rocke- 
feller Foundation demonstrated in Mexico this powder could be used 
effectively to control lice and stop epidemics of louse-borne typhus 
among civil populations in villages. The Office of the Surgeon Gen- 
eral, United States Army, and the United States Typhus Commis- 
sion developed mass delousing procedures for using the MYL powder. 

DDT powder developed for louse control —Following the develop- 
ment of the MYL powder further investigations led to the develop- 
ment, in 1943, of the use of DDT for controlling lice. This insecticide 
was far superior to the MYL powder. A single dusting of clothing 
completely controls body lice and protects individuals from further 
reinfestation for 3 weeks. The armed services adopted DDT as the 
standard louse treatment after the Federal Security Agency had 
proved its safety for application to man for this purpose. This new 
louse powder containing DDT was used for the first time in 1945 and 
1944 to bring the Naples, Italy, typhus epidemic under complete con- 
trol. This powder is now employed throughout the world for con- 
trolling lice and typhus. The development makes possible complete 
control of one of mankind’s most serious and devastating diseases. The 
powder is available now to populations all over the world. 

Special louse control preparation deve loped.—A special liquid louse 
control preparation, known as the NBIN formula, was developed 
specifically for controlling head lice and pubic lice. The preparation 
controls these lice with a single treatment, while DDT powder must be 
applied twice at about 7-day intervals to insure complete control. It is 
not always possible in dealing with masses of people, such as prisoners 
of war and civilian refugees, to apply a second treatment. The special 
preparation destroys the eggs of lice as well as the adults, assuring 
complete control. This preparation is being sold to the public of this 
country at the present time. 


F. 





SOME ADDITIONAL RESEARCH NEEDED 


Development of alternate insecticides for louse control—To in- 
sure an alternate effective and safe louse-control insecticide, research 
should continue until such material is developed. This would provide 
a treatment in the event lice in time develop resistance to DDT just 
as house flies and mosquitoes have already done. 

Methods should be developed to prevent deterioration of the special 
NBIN louse-control preparation.—This valuable preparation deterio- 
rates in storage. Investigations now under way should be continued 
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to develop ways to prevent this, or develop substitutes which do not 
have this limitation. 


INVESTIGATIONS ON THE CONTROL OF CHIGGER AND ItcH Mires 
AFFECTING MAN 


(BEPQ—Special Research for the Department of Defense—OSRD and 
Department of Defense Funds) 


A. PURPOSE AND NATURE OF CURRENT WORK 


The purpose of these investigations is to develop special formula- 
tions and operational procedures for treating clothing to protect mili- 
tary personnel from attack by chigger and itch mites, to develo 
methods for their control by the application of insecticides to grounds 
and vegetation where chiggers occur, and to improve current prepa- 
rations for the control of human itch mites. Chiggers and itch mites 
are extremely annoying pests of man in many parts of the world, in- 
cluding the United States. Itch mites are particularly important in 
time of war when epidemics develop among military personnel. Chig- 
gers transmit the serious disease scrub typhus in some areas, espe- 
cially in the Orient and Pacific islands. 

The current work is devoted largely to the development of suitable 
preparations for mite control using agents already discovered, al- 
though great progress on the control of mites already has been made. 
Large-scale practical tests on military personnel now are under way 
with select formulations. Possible harmful effects of such treatments 
on military personnel are being determined in cooperation with de- 
fense agencies. 


B. CURRENTLY ACTIVE LINE PROJECTS 


Development of repellents or toxicants for treatment of clothing to 
protect military personnel from attack by chigger mites.—Various 
chemicals known to be effective agents for chiggers are formulated 
in various ways alone and in combination with agents that are ef- 
fective against ticks, fleas, and mosquitoes. These preparations are 
applied to clothing and tested to determine their value in protecting 
persons from chiggers under field conditions and to observe any pos- 
sible irritating or other undesirable features. 

Development of agents to destroy chigger mites in infested areas.— 
Insecticides, particularly newly discovered ones, are applied to chig- 
ger-infested areas as dusts and sprays, to determine percentage kill 
and to determine how long such areas will then remain free of the 
mites. 

Development of stable formulations for controlling the human itch 
mite-—The major objective of current work is to modify the stand- 
ard preparation now in use to control itch mites so that it will not 
deteriorate in storage. This preparation, known as the NBIN for- 
mula, is also used to control head and pubic lice affecting man. 


C. HISTORY AND EVOLUTION OF THIS WORK 


The Department had conducted only minor research on chigger con- 
trol with regular funds. Research prior to the initiation of the work 
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for the Armed Forces was directed toward chigger destruction on 
lawns, parks, berry patches, and rural areas, and where the pests 
create a serious nuisance. Organized research was never conducted 
on the human itch mite on regular funds. A rather low priority was 
given chigger research when we entered the war. They were con- 
sidered of minor importance as disease transmitters, although known 
to cause severe irritation. When military personnel from northern 
and western parts of the United States with little or no immunity to 
chigger bites were trained in Southern States, it was found imme- 
diately that serious chigger attack and resulting secondary infection 
caused more hospitalization on maneuvers than any other cause. 
Effort was, therefore, devoted in 1942 to the development of more ef- 
fective materials less irritating to the skin than previously used oint- 
ments and dusts containing sulfur. New and eiamtive materials for 
protecting military personnel were developed within a short period 
of time and work on the project was stopped during 1943. The im- 
portance of mites to the war effort became recognized when a high 
percentage of our military personnel within certain areas in the Pa- 
cific contracted scrub typhus, a disease transmitted by chiggers. The 
search for a practical method for controlling chiggers, thereby pre- 
venting transmission of this disease, was quickly expanded during 
1944 and considerable effort was devoted to this necessary develop- 
ment, in cooperation with various military medical agencies. 

The work on the human itch mite was closely coordinated with the 
work on louse control during 1943 to 1946. A special mission was 
undertaken in Europe near the end of the war primarily for the pur- 
pose of instructing medical personnel how to employ the formula 
developed for control of the human itch mite. 


D. FUNDS—-ANNUAL EXPENDITURES 


Total expenditures on chigger and human mites prior to 1942 is 
estimated at $2,000. The annual expenditure of funds for the armed 
services since that time has ranged from about $5,000 to $75,000, with 
an average of about $27,000. During 1950 the expenditures approxi- 
mated $17,500. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Chigger repellents developed.—The discovery that dimethylphthal- 
ate applied to clothing was essentially 100 percent effective in pre- 
venting attack by chiggers made it possible to develop methods for 
using this chemical to control and prevent further serious outbreaks 
of scrub typhus fever among our military and Allied personnel in 
the Orient and Southwest Pacific. Subsequent development of benzyl 
benzoate, benzil, and p-cresyl benzoate as chigger mite treatments 
now assure our military personnel of the availability of even more ef- 
fective and more durable chigger-control agents. 

Civilians now protect themselves from chigger attack with the re- 
pellent materials developed for the armed services. They can be ob- 
tained in nearly every local drug store. 

Methods developed for destroying chigger infestations in infested 
areas.—Chigger-control measures were discovered and developed for 
the military agencies. These are far superior and more economical 
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than the use of sulfur which was developed by Department entomol- 
ogists and had been used for many years to control chiggers on lawns, 
in recreational areas, and other places. These measures also can be 
used by civilian agencies. 

Effective, safe, itch mite remedy formulated.—An effective, safe 
formula utilizing benzyl benzoate for the control of itch mites was 
developed for the armed services. This preparation is known as 
NBIN. It will also control head and pubic lice. The NBIN prepa- 
ration is now in use by military and civilian agencies. 


F. SOME ADDITIONAL RESEARCH NEEDED 


Further research is needed to develop satisfactory formulations of 
chigger-control agents and to develop operational procedures for treat- 
ing clothing for chigger protection. Further research is also needed 
on chiggers in the effort being made to develop an all-purpose clothing 
treatment which will protect military personnel from attack by chig- 
gers as well as ticks, fleas, and mosquitoes. The research should include 
studies to determine how to minimize or avoid deterioration of chigger 
and human itch mite preparations while in storage. 


INVESTIGATION ON THE ConTrROL OF Fires Arrectinec MAN 


(BEPQ—Special Research for the Department of Defense—OSRD and Depart- 
ment of Defense Funds) 


A. PURPOSE AND NATURE OF CURRENT WORK 


The purpose of this work is to develop effective insecticides which 
can be used to control flies in and around military installations. The 
importance of the housefly, blowfly, and others as disease carriers is 
well known. Experiments are being conducted with emulsions, wet- 
table powders, whitewashes, and solutions containing all new mate- 
rials showing promise as fly killers. Some studies are also under way 
to determine how rapidly flies will develop resistance to various in- 
secticides now employed for their control. In view of the importance 
of flies in the Middle East, special research on flies in that area are 
under investigation in cooperation with the Department of Defense. 


B, CURRENTLY ACTIVE LINE PROJECTS 


To develop effective insecticides for use in aerosols and space sprays 
against adult flies —To develop a material which can be used in an 
aerosol or as a space spray as a temporary measure for controlling flies, 
especially strains resistant to DDT. 

To develop more effective and durable residual treatments for fly 
control—To develop substitute insecticides which will control flies 
resistant to DDT, or to find materials used in combinations with DDT 
to nullify this resistance. Flies have become resistant to DDT residues 
in many areas and even resistant to other known potent insecticides 
in a few isolated areas which have been treated with DDT for a long 
time. 

70 develop methods for control of houseflies and retated species un- 
der conditions as found in Egypt. 
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C. HISTORY AND EVOLUTION OF THIS WORK 


Flies of various kinds have always constituted a serious insect prob- 
lem to the military because of their annoying presence and relationship 
to the spread of disease such as dysentery, cholers a, typhoid fever, and 
others. The breeding of flies in improperly constructed latrines is 
especially of primary importance. Breeding of flies in cadavers which 
could not be buried promptly during World War II presented an im- 
portant problem. 

The first practical tests with DDT as a residual treatment against 
flies were made in the vicinity of Orlando, Fla., in May 1943. Within 
24 hours after the first treatments, a large fly population dropped at 
least 95 percent. This reduction was observed for several weeks with- 
out additional applications. With this background, nearby military 
establishments cooperated in conducting similar tests. The success of 
DDT residual treatments for fly control was then called to the atten- 
tion of Federal entomologists and medical officers. In 1944 the mili- 

tary forces began using DDT residual sprays for fly control in many 
parts of the world. Soon after DDT became available and its use 
generally adopted, houseflies became a rarity in many parts of the 
country and the incidence of infant illness and deaths began to drop. 
In 1946 it was shown by laboratory experimentation that surviving 
flies subjected to DDT through successive generations could resist 
larger doses of DDT than their ancestors. Two years later local areas 
where DDT had been used for several years in the South began to re- 
port poor kills when using DDT as a fly-control agent. Reports from 
across the United States were received shortly thereafter that the in- 
secticide was no longer effective against flies in many areas. Depart- 
ment entomologists have shown since that no presently available in- 
secticide can be used safely and effectively now as residual sprays 
against flies in some local areas treated regularly with DDT and re- 
lated insecticides for 5 to 7 years. This means other known potent 
insecticides may not be dependable substitutes for DDT. 

Late in 1948 two entomologists were assigned to a research unit 
of the Department of National Defense in Cairo, Egypt, to work 
on the biology and control of the housefly in Egypt, because of diffi- 
culties in fly “control encountered by the Egyptian authorities. 


D. FUNDS—ANNUAL EXPENDITURES 


Annual expenditures for research on fly control ranged from $5,000 
to $65,000 during 19438 to 1950. The average during the period was 
about $45,000. Expenditures for 1950 amounted to about $50,000. 


- EXAMPLES OF OUTSTANDING ACCOMPLISH MENTS 


Residual sprays developed for controlling flies—The value of resid- 
ual insecticides as a means of control of flies and the diseases they 
transmit is of great value to military personnel in many parts of 
the world. Residual sprays, applied to surfaces on which flies rest, 
serve as an effective and economical method for controlling flies. 
One or two treatments each season is usually sufficient to secure almost 
complete control. 
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Development of DDT -resistant flies discovered.—The discovery that 
flies could build up tolerance to DDT under experimental conditions 
ave the first indication that this phenomenon might occur in nature. 
en first observations indicated poor controls with DDT sprays, 
we had already anticipated the probability that such resistance might 
occur. The technique employed in conducting these studies may 
prove valuable in developing insecticides to which flies cannot develop 
tolerances. 

Benzene hexachloride and orthodichlorobenzene sprays developed 
for use in controlling fly maggots in cadavers and pit latrines —These 
materials were developed near the close of the war, hence were not 
employed in foreign fields. They do, however, provide a solution to 
an important fly problem on battlefields, and the information on the 
value of benzene hexachloride as a fly larvicide led to the civilian 
use of this material for controlling the breeding of housefly and stable- 
fly larvae. 

Fly resistance to benzene hexachloride discovered—Information 
that flies could build up a tolerance to the powerful insecticide, 
benzene hexachloride, was obtained. This discovery will change or 
modify recommendations for fly control under desert conditions in 
Africa. 

F. SOME ADDITIONAL RESEARCH NEEDED 


The development of a material which will kill DDT-resistant flies 
is urgently needed.—It has been shown in some areas where flies have 
become tolerant to DDT that they are also developing resistance to 
other new potent insecticides. It is extremely important that we 
have available a material that can be used safely and effectively against 
adult flies and to which the flies cannot develop tolerances. 

Basic or fundamental research on precisely how insecticides kill 
flies and the mechanism by which they can develop tolerances is ur- 
gently needed.—These studies might point the way to an entirely dif- 
ferent approach to fly control. Fruitful information developed in 
studies on flies may also be of great value in developing more effective 
and dependable insecticides for controlling many other insects. 

Studies on attractants.—In view of the possibility that insecticides 
may not prove dependable for more than a few years for controlling 
house flies, research should be undertaken to explore the possibility 
of utilizing specific attractants and traps for controlling these in- 
sects. Additional studies are needed to obtain adequate information 
for use in controlling flies in Egypt. It is particularly unfortunate 
that flies have built up a resistance to benzene hexachloride in the 
Near East because benzene hexachloride and DDT are about the only 
insecticides presently available in that area. 


INVESTIGATIONS ON THE ConTROL OF SAND FLies AND BLACKFLIES 
Arrectinec Man 


(BEPQ—Special Research for the Department of Defense—OSRD and Depart- 
ment of Defense Funds) 


A. PURPOSE AND NATURE OF CURRENT WORK 


The purpose of this work is to develop effective methods for sand- 
fly and blackfly control. These insects annoy man so severely in many 
areas of this country that agricultural, recreational, or military estab- 
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lishments cannot be developed in heavily infested areas. Preliminary 
tests in cooperation with other agencies are made with various insect1- 
cidal formulations against sand flies breeding in salt marshes and 
against blackflies breeding in streams. As time permits these mate- 
rials are being tested when applied from the air, by automotive power 
equipment, and by hand equipment. 


B. CURRENTLY ACTIVE LINE PROJECTS 


T he use of insecticidal fogs, smokes, aerosols, and sprays in various 
types of applicators for controlling adult or larval blackflies and 
sand flies. 

To develop a safe and effective repellent which when applied to the 
skin and clothing will prevent sand flies and blackflies from biting 
military personnel. 

To develop an effective larvicide for controlling sand-fly (Culi- 
coides) larvae in coastal salt marshes. 


C. HISTORY AND EVOLUTION OF THIS WORK 


Sand flies (Culicoides) caused such severe annoyance to troops 
training within a few miles of the extensive salt marshes along the 
Atlantic and Gulf coasts from the earliest days of the recent war that 
the Department was requested to find methods for alleviating the sit- 
uation. The bites of the pests reduced work and recreational activ- 
ities materially in many areas. In some instances these insect pests 
were responsible for secondary infections that incapacitated the in- 
fected men. The entire personnel of the Caribbean theater was great} 
concerned with the sand-fly problem. The true sand fly (PAlebot- 
omus) is highly important in certain regions of the world because it 
transmits leishmaniasis and sand-fly fever. Repellent and insecti- 
cide tests were conducted against Culicoides along the coastal region 
of Florida during 1942 and 1943. Repellents did not prove to ee a 
satisfactory solution for the problem. With the information ob- 
tained in mosquito-investigation projects, preliminary tests were 
made by disbursing insecticides from the air. These materials were 
effective against adult and larval blackflies and adult sand flies, but 
were not effective against larvae of sand flies because of their breed- 
ing habits. Work on this project is being carried on largely as oppor- 
tunities are afforded. 


D. FUNDS—-ANNUAL EXPENDITURES 


The annual expenditures on this project during 1942 to 1950 ranged 
from about $3,000 to $15,000, averaging about $6,000. About $5,000 
was spent on this project during 1950. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Sprays airplanes demonstrated as control method for stream- 
breeding blackflies—It was shown that streams treated with DDT 
sprays dispersed from the air or ground practically eradicated cer- 
tain kinds of blackfly larvae for several miles downstream from the 
point of application. This method of control is extremely economical 
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and offers a practical method of control for blackflies in areas where 
other satladile would neither be practical nor feasible. 

Method developed for adult sand-fly control_—The development 
of a satisfactory insecticide for controlling sand flies over salt marsh 
and other nearby areas provides a means of protecting military as 
well as civilian personnel from attack by sand flies. 

New materials repel sand flies and ‘blackflies—New insect repel- 
lents, effective in repelling mosquitoes, were shown to be excellent for 
repelling blackflies and certain kinds of sand flies. 


F. SOME ADDITIONAL RESEARCH NEEDED 


Research needed on life history and habits % sand flies and black- 
fiies—Information is urgently needed on the biology and taxonomy 
of sand flies and blackflies. These investigations should be undertaken 
particularly along the southeastern Atlantic coast and in the Canal 
Zone. 

Studies needed on Phlebotomus sand flies in relation to human dis- 
eases.—F urther studies are essential to determine how and under what 
conditions a disease, such as leishmaniasis, is transmitted by the true 
sand fly (Phle botom us). The principal host reservoirs involved 
should be investigated. These investigations should be made in the 
Mediterranean, Caribbean, and in Far Eastern areas where military 
personnel, during periods of war, may be exposed to disease trans- 
mitted by sand flies. 

Relation of Culicoides sand flies to disease needs investigating — 

Sand flies are strongly suspected of transmitting a number of fevers 
of unknown origin in Florida and tropical America. This problem 
should be invest igated as the prevention of these diseases is dependent 
on knowing how they are carried to man. 

Additional studies should be made on the use of repellents against 
sand flies.—Certain species of sand flies are difficult to repel, and since 
the use of insecticides to control them is frequently not possiblé nor 
practical, there is particular need for an effective and desirable 
repellent. 


INVESTIGATIONS ON THE ContTrROL or Fieas ATracktng Man 


(BEPQ—Special Research for the Department of Defense—OSRD and 
Department of Defense Funds) 


A. PURPOSE AND NATURE OF CURRENT WORK 


The purpose of these investigations is to develop repellents to pre- 
vent attack by fleas, and insecticides to destroy fleas before they 
attack man and transmit disease. Fleas transmit bubonic plague 
and endemic typhus, two important diseases of man. Plague occurs 
sporadically in the United States and is common in many parts of 
the world. Flea-borne typhus is an important disease in various parts 
of the world, including the United States. The best method of con- 
trol for fleas is the insecticidal treatment of infested areas, but it is 
not possible to treat such places before personnel is exposed to the 
insects, sometimes particularly in combat areas. Repellents to pro- 
tect individuals from flea attack are under investigation to prevent 
annoyance or disease transmission among troops in forward areas. 
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Special effort is devoted to research on combinations of repellents 
which will repel ticks, mites, and mosquitoes, as well as fleas. 


B. CURRENTLY ACTIVE LINE PROJECTS 


Development of flea repellents for application to clothing. The 
object is to develop repellent treatments which can be applied to 
clothing of military personnel and that will prevent annoyance and 
disease transmission by fleas. 

Development of insecticides for the control of fleas in military 
and industrial establishments.—To develop insecticides which can be 
used to prevent annoyance and flea-borne diseases among military 
and civilian personnel through destruction of fleas in and around 
buildings. 

C. HISTORY AND EVOLUTION OF THIS WORK 


The Department had developed fairly practical control measures 
for fleas attacking man, poultry, and pets, but these were not satis- 
factory for military purposes. Studies were undertaken in 1942 to 
develop control measures which would protect military personnel from 
these insects, particularly to protect military personnel from plague. 
This problem is of special interest to the defense agencies right now 
ao fleas and flea-borne diseases are particularly important in the 

rient. 


D. FUNDS--ANNUAL EXPENDITURES 


Expenditures for research on fleas during 1942 to 1950 ranged from 
$3,000 to $15,000, averaging about $8,800 each year. During 1950 
approximately $15,000 was expended for research on this work. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Insecticides developed for flea control—DDT was shown to be 
highly effective for the control of fleas in infested areas when em- 
ployed as a spray or dust. The control of fleas with this insecticide 
provided a means of quickly and positively eliminating these insects. 
Further recent investigations have shown that other insecticides are 
equal to or superior to DDT for this purpose. 

Repellents developed for skin and clothing treatment—Dimethy] 
phthalate was developed as a repellent to protect military personnel 
from flea attack. This material is one of the ingredients in an all- 
purpose repellent used extensively during and since the war to pro- 
tect military personnel from attack by mosquitoes, mites, and fleas. 
Other materials, now under further development, have been discovered 
which are superior to dimethy] phthalate. 


F. SOME ADDITIONAL RESEARCH NEEDED 


Practical field tests needed for promising flea insecticides.—Prac- 
tical tests are needed to determine if other newer insecticides are 
more effective and economical than DDT for the control of fleas in 
infested dwellings and premises. 

Further laboratory and field tests needed to develop promising flea 
repellents for use by military personnel —Several chemicals under 


investigation need to be tested when applied in various ways, amounts, 
78552—51—vol. 3——17 
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and under different conditions of use, to determine their effectiveness 
as repellents for fleas when employed by military personnel. Tests 
with these materials used in combination with the more effective 
mosquito, mite, and tick repellents are necessary to develop an all- 
purpose insect repellent for application to clothing. Further studies 
in cooperation with the Department of Defense also will be necessary 
to establish the safety to man of these more effective materials. 


INVESTIGATION ON THE Controt or Ticks Arrectinc MAN 


(BEPQ—Special Research for the Department of Defense—OSRD and 
Department of Defense Funds) 


A. PURPOSE AND NATURE OF CURRENT WORK 


The purpose of this work is to develop methods for protecting mili- 
tary personnel from attack by ticks. Ticks transmit the Rocky Moun- 
tain spotted fever, relapsing fever, tularemia, and other diseases of 
man. The current work is concerned primarily with the develop- 
ment of control measures for ticks for the protection of military per- 
sonnel. Such methods also will be of benefit to civilians, especially 
workers in rural and forested areas. Experiments are designed to 
develop tick repellents or toxicants that can be used to treat clothing, 
and to develop insecticide treatments that will destroy the ticks in 
the various situations where they occur. Considerable attention is 
given to the development of tick treatments which will also at the 
same time control fleas, mites, and mosquitoes. Effects of the chem- 

ical treatments on military personnel are being determined by 
aad ating military defense agencies. 


B. CURRENTLY ACTIVE LINE PROJECTS 


Development of clothing treatments which will prevent attack by 
ticks.—Various materials are applied to clothing worn by human sub- 
jects. The personnel is then exposed in areas where ticks are abun- 
dant in order to develop materials effective under various conditions 
of use and when applied in different ways. 

Development of insecticides and methods for their application to 
destroy ticks in their natural habitat.—V arious insecticides are applied 
in varlous ways and in various amounts to develop the most suitable 
formulations, dosages, and equipment to destroy ticks. 


C. HISTORY AND EVOLUTION OF THIS WORK 


Ticks have long been recognized as important pests and disease 
carriers of man and animals. Work with regular funds was con- 
dusted prior to and during the war in efforts to develop ways and 
means of protecting individuals from ticks, or to destroy ticks in 
woodlands and other areas. Ticks are extremely difficult to repel or 
destroy, and little progress was made until the present work started 
in 1942 for the armed services. ‘The work was curtailed during 1944 
and 1945. In 1945, however, the Army found a disease transmitted 
by ticks was causing serious illness among a high percentage of mili- 
tary personnel training on one of its military reservations in Texas. 
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The usefulness of this reservation as a training area was threatened 
because of the disease and severe annoyance caused by ticks. A re- 
newed effort, therefore, was made to develop repellents or other 
materials for the protection of military personnel. 


D, FUNDS—-ANNUAL EXPENDITURES 


The annual expenditure of funds on tick work for the armed services 
ranged from about $1,000 to $30,000 during 1942 to 1950, averaging 
approximately $13,200 each year. During 1950 the annual expendi- 
ture has been about $20,000. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


First tick-control method developed for infested areas.—Ticks can 
be effectively controlled now with DDT, chlordane, toxaphene, and 
lindane in wooded or other heavily vegetated areas. It was demon- 
strated that the insecticide must be applied in considerable amounts, 
so this prohibits tick control in extensive areas because of cost. The 
method, however, is useful in treating areas around camp sites, 
premises, and recreational areas. ‘This dev elopment is of great value 
for civilians as well as for military personnel. 

Promising tick repellents and toxicants under development.— 
Dimethyl phthalate, Indalone, and benzyl benzoate were developed as 
repellents. ‘These provide fairly satisfactory protection against ticks. 
Other new, more effective materials are now under investigation. 
However, it has not been determined how these new repellents can 
be used most effectivety and without causing irritation of the skin or 
other toxic reactions. 


F. SOME ADDITIONAL RESEARCH NEEDED 


Development of clothing treatments for protection of personnel from 
tick attack.—Promising tick repellents now under development should 
be investigated further to determine what formulations are most 
effective. Further tests in cooperation with the Army Industrial 
Hygiene Laboratory are necessary to determine if the promising mate- 
rials can be used without hazard. 

Improveme nts in methods for applying tick-killing agents —Fur- 
ther investigations are needed on types of equipment most suitable 
and practice al for the application of available tick-killing agents to 
infested lands. 


INVESTIGATIONS ON THE Ci INTROL OF CocKROACHES 


(BEPQ—Special Research for the Department ef Defense—OSRD and 
Department of Defense Funds) 


A. PURPOSE AND NATURE OF CURRENT WORK 


The purpose of these investigations is to develop control measures 
for the several kinds of cockroaches which infest milit: ary establish- 
ments. These insects become terrific problems sometimes in mess halls, 
barracks, and latrines in warm climates. The current research pro- 
gram is limited to an evaluation of select insecticides for roach control 
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which can be used effectively without hazard in military establish- 
ments, particularly where foods are handled, stored, or served. These 
insecticides are tested in comparison with insecticides currently in 
use for controlling cockroaches. 


B. CURRENTLY ACTIVE LINE PROJECTS 


Development of control measures for cockroaches.—To find more 
effective and safer methods for the control of roaches in military 
establishments. 


C. HISTORY AND EVOLUTION OF THIS WORK 


The Department investigated the control of cockroaches in carrying 
out research with regular funds on various household-insect problems. 
Control methods known at the beginning of World War II were fairly 
satisfactory for the control of the insects in homes, although frequent 
treatments were necessary to keep the pests under control. DDT was 
tested as a control measure for roaches as soon as the value of this 
chemical was determined for controlling many other insects of mili- 
tary importance. DDT did not provide much more effective control 
for roaches than other insecticides then in use. However, the long- 
lasting killing action of DDT provided a better means of bringing 
infestations under control and in preventing reinfestations. Another 
insecticide, chlordane, was found later to provide even more effective 
control. Research was conducted with this latter insecticide during 
1945 to 1948 to determine how best to employ it in military establish- 
ments. Methods that were developed for its use proved so effective 
that little additional research has been conducted on the control of 
cockroaches since 1948. 


D. FUNDS—-ANNUAL EXPENDITURES 


Annual expenditures for this work averaged about $4,300 and 
ranged from $2,500 to $7,500 during 1942 to 1950. Expenditures for 
1950 approximated $2,500. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


DDT developed for cockroach control._—The value of DDT for con- 
trolling cockroaches was demonstrated. It served a useful purpose 
for controlling cockroaches in military establishments during and since 
the war. When DDT became available to the public after the war, 
it was used extensively for controlling these insects in homes, food 
establishments, and in all other places where roach control was 
desirable. | 

Chlordane developed for roach control in military establishments.— 
Research confirmed findings of industrial research institutions that 
chlordane was superior to DDT for controlling cockroaches. The use 
of chlordane for roach control was recommended to the Department 
of Defense. Chlordane is now the standard insecticide for roach 
control in military establishments, and it is also employed extensively 
by the general public. : 
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F. SOME ADDITIONAL RESEARCH NEEDED 


Chlordane is so effective for controlling roaches there is no need 
for extensive research to develop new control measures for this insect. 
There is, however, considerable concern about the possibility of con- 
taminating foods with toxic residues of chlordane when the materia! 
is employed for roach control. Further research should be conducted 
with select insecticides to develop effective materials less hazardous to 
use under conditions where foods might become contaminated with 
the chemical. Substitute roach insecticides should be available in the 
event that roaches develop resistance to chlordane and DDT. 


INVESTIGATIONS ON THE ConTROL OF BepBuGs 


(BEPQ—Special Research for the Department of Defense—OSRD and Depart- 
ment of Defense Funds) 


A. PURPOSE AND NATURE OF CURRENT WORK 


The purpose of these investigations is to develop control measures 
for the bedbug, an annoying pest of man. This insect is far more 
common in homes, hotels, and public conveyances than generally 
believed. It is a nuisance problem of primary importance in military 
installations. In view of the success of DDT for controlling this pest, 
research as needed is restricted to tests with select insecticides known 
to be effective against other insects in homes. These insecticides, such 
as chlordane, lindane, and combinations of pyrethrum with activating 
chemicals are to be evaluated to determine if they will effectively 
control bedbugs. 


B. CURRENTLY ACTIVE LINE PROJECTS 


Development of control measures for bedbugs.—To develop more 
effective or alternate methods for the control of bedbugs. 


C. HISTORY AND EVOLUTION OF THIS WORK 


The Department conducted incidental research on the control of 
bedbugs for many years. A number of contact insecticide treatments 
were found effective in alleviating the bedbug problem in connection 
with the investigations on household insects. Such insecticides, 
applied thoroughly and repeatedly, controlled the pest. Too often, 
however, a few insects escaped treatment in their well-concealed hiding 
places and annoying numbers again appeared a few months later. 
Special research was undertaken at the beginning of the war to 
develop more effective methods for controlling bedbugs in military 
establishments. The development of DDT and other insecticides with 
long-lasting residual effects has answered the bedbug-nuisance prob- 
lem in many respects. DDT provided such effective control that little 
research has been conducted on this insect since 1946. 
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D. FUNDS-—-ANNUAL EXPENDITURES 


— » 


Annual expenditures for this work ranged from $1,000 to $7,500 
and averaged about $5,500 during the period 1948 to 1947. Since 
1947 no funds have been expended on this project. 


E., EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Bedbug-control method developed —It was shown that one thorough 
treatment with DDT completely eliminates the most severe infesta- 
tions of bedbugs and prevents reinfestation for at. least 6 months. 
DDT applied to beds, walls of sleeping quarters, and in cracks and 
crevices where these insects hide, was shown to remain effective for 
(; months or more, gradually killing all the bedbugs that crawl over 
or hide in places where the DDT residue was applied. This was one 
of the most gratefully received answers to any research problem, 
military or civilian. This control method was adopted by the mili- 
tary services almost immediately and was used all over the world 
within a few months after authorization. All transportation, hotel, 
and other agencies dealing with the public now use the method. 


F. SOME ADDITIONAL RESEARCH NEEDED 


Evaluation needed of alternate insecticides which may be used for 
bedbug control—Additional tests with select insecticides should be 
conducted to determine if new insecticides, effective against other 
household insects, will also control bedbugs, so that the Department 
will be in a position to recommend effective substitute insecticides in 
the event bedbugs develop resistance to DDT. 


INVESTIGATIONS ON THE Prorecrion or Minirary Surpiies, Equrr- 
MENT, AND Structures From Insect DAMAGE 


(BEPQ—Special Research for the Department of Defense—Department of 
Defense Funds) 


A, PURPOSE AND NATURE OF CURRENT WORK 


The purpose of these investigations is to develop methods for the 
protection of military supplies, ‘equipment, and structures so they will 
not be damaged or destroyed by insects. Insects seriously damage 
many items w rith which the Dep: urtment of Defense is concerned. The 
loss from insect damage potentially is tremendous when large quan- 
tities of susceptible materials are stockpiled or stored for periods of 
time, thus providing conditions favorable for the development of 
heavy insect populations. Stored items, storage structures, and all 
military installations must be protected from insect attack. Protec- 
tion also must be provided for many items during transit and in sup- 
ply storages in temporary locations so they will reach the soldier in 
usable condition. 

Different methods of protecting wool fabrics have been under test 
for 3 years under simulated actual warehouse conditions with heavy 
insect infestations maintained to accelerate results. Rolls of military 
fabrics and boxes or bales of uniforms are under test. In 1950 a new 
line of study was initiated on protection of food in storage from insect 
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damage. Flour is packed in bags which are impregnated with differ- 
ent insecticides. The bagged flour is stored under simulated ware- 
house conditions in the presence of heavy insect infestation to deter- 
mine the time the bag treatments keep flour free of infestation. The 
studies will be extended later to include other food stores. Inv estiga- 
tions are also under way which involve the testing of various insecti- 
cide formulations and methods of application ‘for the control of 
subterranean termites, drywood termites, and powder-post beetles 
affecting military supplies, equipment, and structures. Special efforts 
are directed toward developing the practical application of some of 
the newer insecticides for the control of insects attacking wood and 
wood products. 


B. CURRENTLY ACTIVE LINE PROJECTS 


Investigations on the protection of stored wool fabric and uniforms 
from insect damage.—TYo develop effective and economical measures 
for protecting wool fabric and uniforms from insect damage during 
storage in supply depots. 

Investigations on the protection of quartermaster food items from 
insect infestation.—To develop and test protective packaging, ware- 
house treatments, and other measures for protecting subsistence items 
from insect infestation. 

Investigations on the prote ction of wood and wood items from 
insect damage.—TYo develop effective and economical methods of con- 
trolling insects that damage wood and wood products used by the 
Armed Forces. 


C. HISTORY AND EVOLUTION OF THIS WORK 


It is necessary in peacetime, and under certain conditions of war, for 
the Department of Defense to store for varying periods of time great 
amounts of certain items that are highly susc ceptible to damage by 
insects. The surveillance and protection of these items always has 
required large investments in terms of time, manpower, treatment, 
handling and warehousing costs, insecticidal or fumigation treat- 
ments, and equipment for ‘treatment or application of control meas- 
ures. Extensive damage by insects has occurred in spite of all this 
attention and the best efforts of responsible authorities. ‘The Depart- 
ment of Defense, aware of the tremendous advances in insecticides 
and application technique made by the Department during and sub- 
sequent to World War II, was desirous of applying all this new 
knowledge to the reduction of costs and prevention of insect damage 
in its operations. The Department of Defense in 1946 requested this 
Department to conduct investigations on these problems as they affect 
the Armed Forces and a transfer of funds was made to finance the 
required research. 

Previous and concurrent work of the Department under regular 
funds has a direct bearing on these problems and furnished prelimi- 
nary basic information upon which to establish treatments included 
in the storage tests on wool fabrics, tool handles, uniforms, and other 
items. Pioneeri ing and preliminary work of the Department on vari- 
ous treatments for flour bags served as the background for the experi- 
mental design for the large-scale flour-storage tests just started. 
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The work for the Army on insects attacking wood began in 1946 as 
a cooperative project with the Corps of Engineers. Subsequent work 
has been with the Chief of Engineers, the Quartermaster General, and 
the Chief of Ordnance. Initial studies involved testing more than 
100 chemicals as soil poisons for termite control. Selected materials 
were then applied as soil poisons in practical tests using more than 250 
buildings at 3 Army posts. Later tests were conducted to determine 
the protective value of wood preservatives impregnated in wood prod- 
ucts and to develop methods to control powder-post beetles in certain 
wood products used by the Armed Forces. 


D. FUNDS-—-ANNUAL EXPENDITURES 


Since the initiation of this work in 1946 the annual expenditures 
have been $8,000 to $35,000, with an annual average of about $20,000. 
The expenditures in 1950 were $47,000. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Stored wool fabrics protected from insect damage by newly devel- 
oped methods.—Recommendations were made to the Department of 
Defense for the impregnation with DDT of all wool fabric procured. 
This is a highly significant accomplishment and is based on experi- 
mental storage tests conducted. Certain warehouse treatments 
involving use of DDT and chlordane sprays were also recommended. 
It was recommended that the use of naphthalene be discontinued as 
noneffective. The quartermaster is now in the process of providing 
full facilities for impregnating all wool-fabric procurements with 
DDT. It is estimated that the cost of installation for all impregna- 
tion facilities and the entire cost of the developmental-research pro- 
gram will be amortized in savings the first year. Thereafter, savings 
each year will be many times the cost of the entire developmental- 
research program. This is an excellent example of the tremendous 
benefits and savings that accrue to the taxpayer and general public as 
a result of applied entomological research. 

Wool uniforms protected from insect damage by insecticidal treat- 
ments.—It was learned that wool fabric can be impregnated with an 
insecticide and stored, uniforms can later be made from the cloth, and 
even after all the tailoring operations, the fabric is protected from 
all fabric insect-feeding damage for at least 2 years in the presence of 
extremely heavy insect infestation. 

Insect-control measures in storage depots recommended to the De- 
partment of Defense.—Standard operational procedures were recom- 
mended for the prevention and control of insects in military storage 
depots. Detailed instructions were provided for the use of residual 
aerosol and mist sprays as well as fumigation. The recommended 
measures are now in use and already have saved large quantities of 
products from destruction or damage by insects. Operational costs 
have also been reduced for the protection, handling, and treatment of 
commodities. 

Vacuum fumigation chambers protect military food supplies —The 
quartermaster and engineers requested Department cooperation in a 
oe of installing vacuum fumigation Sahin in storage depots. 

xperience of the Department provided information for reecommenda- 
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tions and advice in this enterprise. Detailed directions for use were 
also supplied. By 1950 vacuum fumigation units were installed in 
six depots. A conservative estimate places the savings at $300,000 
in 1 year from the operation of these six units. Some of the items 
fumigated have been flour, rice, macaroni, coffee, beans, peas, and 
dried fruits. 

Buildings protected from termite attack—The Department has 
worked closely with the Office of the Chief of Engineers on problems 
of protecting military installations from termite attack. DDT ap- 
plied as a soil poison is known, 6 years after treatment, to continue 
protecting buildings from termite attack. Recommendations are 
made for improved terminte-inspection methods and in training in- 
spection personnel. Buildings already protected by these methods 
have not required subsequent expected repairs resulting from normal 
termite damage. ‘These measures, therefore, brought about an esti- 
mated current saving to our military forces of $225,000 anuually in 
the continental United States alone. 

Drywood termites and Lyctus powder-post beetles controlled by 
new methods.—Methyl bromide and hydrogen cyanide gases were 
found to be effectice control under certain conditions for drywood 
termites in buildings and for Lyctus powder-post beetles in small- 
dimension wood products. Pentachlorophenol, when impregnated 
into walnut gun stock blanks, tool handles, wooden storage pallets, 
ammunition cases, or wooden parts of other equipment, was found 
to save these important military supplies from destruction by the 
powder-post besthe, In addition, it does not cause corrosion of metal 
parts in contact with treated wood. ‘These measures have brought 
about extensive savings by preventing the podwer-post beetle from 
damaging or ruining these military necessities. 


F. SOME ADDITIONAL WORK NEEDED 


Protection of food items and other subsistence stores from insect 
infestation.—The quartermaster must handle and store large quan- 
tities of subsistence items during peace as well as war. There is 
always a serious hazard of insect infestation and damage to these 
products. Ways must be found to prevent potentially large losses. 
Although a beginning has been made on this work through a study 
of flour packaging, the investigations should be extended to cover 
a wide variety of other food and subsistence stores. A thorough 
study should be made of protective packaging. Improved ware- 
house treatments and procedures also should be given intensive study. 

Protection of wood from insect attack—Further investigations are 
required to determine fully the period of protection against insect 
attack provided by the chemical treatment of wood and wood prod- 
ucts used by the Armed Forces. Improved methods of treatment 
should be developed which are more rapid, less costly, and less cum- 
bersome than dipping. Further observations are required to deter- 
mine the duration of effectiveness of certain soil poisons for protect- 
ing military installations against termite damage. Better methods 
of applying soil poisons are needed for military use. Studies should 
be conducted on the control of drywood termites in military installa- 
tions in the tropics and subtropics. These insects are especially in- 
jurious in such regions. Preventive and remedial treatments should 
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be devoped for another kind of termite, subterranean, in the tropics 
because of the huge losses they cause. The Army estimates these 
insects do at least $200,000 damage each year to their buildings in 
the Canal Zone alone. 


INVESTIGATIONS ON INSECTICIDAL AEROSOLS FOR Minirary Use 


(BEPQ—Special Research for Department of Defense—Office of Scientific 
Research and Development and Department of Defense Funds) 


A, PURPOSE AND NATURE OF CURRENT WORK 


To develop cheaper, more effective insecticidal formulations and 
devices for the application of gas-propelled aerosols. Currently, 
studies are being made on both low- and high-pressure aerosols and on 
hand-operated guns which produce aerosols. ‘The necessary concentra- 
tions of various insecticides, synergists, solvents, and combinations of 
these are being determined. Insecticidal correlation with particle size 
as influenced by nozzle design is also under study. 


B. CURRENTLY ACTIVE WORK 


Testing of the insecticidal action of gas-propelled aerosols and de- 
vices for their application. 


C. HISTORY AND EVOLUTION OF THIS WORK 


This project was set up in 1944 under an allotment of funds from the 
Office of Scientific Research and Development. The principle of the 
liquefied gas aerosol was adopted by the military services early in the 
war, and a great deal of advice and assistance ad been rendered by 
Bureau personnel in the early design of containers, formulations, 
instructions, and procedures. In addition, the possibilites of large- 
scale generation of aerosols by field generators for outdoor use was 
disclosed in cooperative tests with other agencies working under con- 
tract with the National Defense Research Committee of Office of 
Scientific Research and Development in the development and testing 
of field aerosol generators. 

Efforts were directed along three principal lines from June 1944 
through October 1945. The first consisted of tests with materials 
against insects to perfect new liquefied gas aerosol formulations. These 
were directed toward adopting DDT, and toward saving pyrethrum, 
which was very scarce, and finding a substitute for Freon 12, which 
was critical for a time during the war period. Such tests involved 
determining best solvents, nonvolatile materials and ratios, in con- 
junction with comparison tests under way on toxicity to humans. In 
the second line of work, cooperative tests were carried on with another 
agency in determining the optimum particle size for aerosols used 
outdoors in relation to the speed of their movement. These studies 
involved the development of techniques for sampling aerosols, particu- 
larly coatings for slides for measuring and determining the average 
particle size. Additional independent tests were made to study the 
deposit on foliage. 

The third line of work involved the testing of various clothing 
fabrics to determine which types of military weaves furnished most 
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protection from bites of mosquitoes. The same lines of work were 
continued after November 1945 on funds provided by the United States 
Army. Studies on heat or mechanically generated aerosols were 
terminated July 1, 1947, and those on testing various fabric weaves to 
prevent mosquito biting were transferred to another laboratory. In- 
vestigations were undertaken for one season in 1948 on the application 
of aerosols to Army storage warehouses to prevent build-up of storage 
insects in food items. Present work is confined to the one project given 
above. 


D. FUNDS—-ANNUAL EXPENDITURES 


Expenditures on these projects have ranged from a maximum of 
$51,000 per year in 1945, to $16,000 in 1950, with an average of ap- 
proximately $32,000. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Behavior of aerosols established —As a result of intricate laboratory 
studies involving a calibrated wind tunnel and an aerosol generator 
which produced insecticidal particles of equal size, exact data were 
developed on the relation of the particle size of an aerosol and its speed 
of movement to the mortality of mosquito adults. Theoretical calcula- 
tions by other workers had indicated that deposition on an insect would 
be a function of the square of the diameter of the particle and its 
velocity. These tests provided actual biological data to establish this 
fact. A graph was prepared based on the data accumulated from 
which could be derived the optimum particle size for a given wind 
velocity. 

Aerosol particle size determination method developed.—A. method 
of determining the average particle size of an aerosol by collecting a 
sample on a microscope ‘slide and actually measuring a number “of 
particles under a microscope was devised and standardized. New and 
more easily applied coatings for slides were developed as an adjunct 
to this method. 

Solvents found to affect aerosol particle size—It was determined 
that any volatile solvent for DDT was suitable in large-scale aerosol 
production provided the formulation also included a relatively large 
percentage of a nonvolatile oil to prevent rapid reduction in particle 
size by ev raporation. 

The rate of deposition of drifting aerosols on foliage was determined 
in laboratory and field studies —Theoretical calculations were avail- 
able in literature on the influence of the shape and size of the object or 
surface on the resulting deposition. Actual measurements of deposits 
determined which of these calculations could be used in practice. The 
discovery was made that there is much deposit of aerosol on the lee- 
ward sides of objects, which is very important in controlling insects by 
drifting clouds. 

Percent of deposit from drifting aerosol cloud due to settling out 
was determined by actual measurements with improved techniques 
under field conditions.—Charts were devised from which could be 
selected the proper particle size and the proper swath width to be 
used under given conditions of air velocity. 
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All ewisting heat or mechanical aerosol generators manufactured 
were tested and evaluated as a guide for the military forces in the pro- 
curement of such equipment. 

Biological performance of aerosols determined for all Federal agen- 
cies.—Testing with insects and insecticides led to the adoption of a 
pyrethrum sesame oil and later of a pyrethrum-DDT high-pressure 
aerosol formula. These became standard Army items during the 
war. A pyrethrum-DDT formula was also developed for the Navy. 
The two high-pressure aerosol formulas now in use by the United 
States Public Health Service for use in airplanes, were developed 
through this biological testing. Two low-pressure formulas, and 
epeciiiealiona to cover them, were developed Sunnah such testing for 
projected use by the Army. 

Fabrics resisting mosquito attack evaluated—Optimum size of in- 
terstices (the space between the threads) in Army uniform fabric for 
resistance to mosquito bites was worked out, thus providing increased 
protection for military personnel. 

Methods of application and formulations developed for use in fog 
aerosoling of Army warehouses resulted in effective control of insect 
pests infesting food items. 


F. SOME ADDITIONAL WORK NEEDED 


Tests of gas-propelled aerosols against insects is a continuing ac- 
tivity made necessary by the periodic discovery of new and more toxic 
insecticides, and improved Savines for their application. Each of 
these as they appear must be tested as to performance in comparison 
with the formulations and devices now in use by the military forces. 
This is necessary to insure that the most effective and economical 
aerosols are made available to the military as soon as possible. 


INVESTIGATIONS ON THE CHEMISTRY AND FoRMULATION OF INSECTICIDES 
AND REPELLENTS TO Contrrot Insects Arrecrinc Miuirary Perr- 
SONNEL AND EQUIPMENT 


(BEPQ—Special Research for Department of Defense—OSRD 
and Department of Defense Funds) 


A. PURPOSE AND NATURE OF CURRENT WORK 


The purpose of this work is to discover, develop, formulate, and 
evolve insecticides and repellents for the control of insect vectors of 
disease and insects affecting military personnel and equipment. In- 
vestigations are made of the chemical and physical properties of the 
newer insecticidal and repellent. materials and the utilization of this 
information to develop effective insecticide and repellent formulations 


for the control of insects of military importance and to establish speci- 
fications for their procurement by the Armed Forces. 
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B. CURRENTLY ACTIVE LINE PROJECTS 


‘These investigations are not broken down into line projects. 


C. HISTORY AND EVOLUTION OF THIS WORK 


Investigations aimed at the development of insecticides to combat 
lice, mosquitoes, and other insects of medical importance were begun 
early in 1942 with funds supplied by the Office of Scientific Research 
and Development. In the study of new materials and new formula- 
tions for insecticidal and repellent value there arose a multitude of 
chemical problems relating to solubility, compatibility, stability, cor- 
rosion of containers, analysis and synthesis. Investigations on these 
problems and the development of formulations and specifications for 
military use were carried on with the financial support of the OSRD 
until the conclusion of hostilities in the summer of 1945. Since that 
time this work has been continued with funds supplied by the Depart- 
ment of National Defense. Current research includes making im- 
provements in formulations and equipment as new materials and de- 
vices become available, in order to place at the command of the Armed 
Forces the best possible means of protecting personnel and equipment 
from insect attacks. 


D. FUNDS—-ANNUAL EXPENDITURES 


Allotments received were as follows: From OSRD for period May 
1, 1944 through October 31, 1945, $111,000; from the Department of 
Defense, 1946, $27,000; 1947, $48,500; 1948, $33,500; 1949, $32,000; 
1950, $24,000. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


DDT introduced as an insecticide and manufacture in United States 
initiated—At the start of Department investigations on the insect 
problems of the Armed Forces in 1942, efforts were concentrated 
largely on the development of materials for the control of body lice. 
Soon thereafter the development of mosquito larvicides also became of 
importance. Large numbers of possible insecticides were tested for 
these purposes. In the fall of 1942 a sample of a new insecticide dust 
was received from the American representatives of a Swiss firm. It 
was forwarded for testing purposes to the Orlando laboratory of this 
Bureau. There it was found to possess outstanding insecticidal char- 
acteristics. Department chemists then isolated the active ingredient 
and identified it as the synthetic-organic compound known today as 
DDT. Although this material was rediscovered and introduced in 
Switzerland as an agricultural insecticide, tests at Orlando showed 
that it was remarkably effective against lice, mosquito larvae, house 
flies, biting flies, and many other insect pests important to military 
authorities. An intensive study was made by our chemists of the 
properties and methods of preparation of DDT with the objective of 
getting it into production in the United States as soon as possible. 
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The information obtained was made available to the manufacturers 
who undertook production of the insecticide. This Bureau assisted 
in solving many of the problems that arose in getting the manufac- 
turing processes into operation. Similar chemical studies on DDT 
were carried on at several university laboratories under the coordina- 
tion of one of the agency’s chemists. As a result of such coordinated 
effort, DDT was in production by the latter half of 1943. During 
the last 6 months of that year 250,000 pounds were produced. The 
rate of production was increased as rapidly as possible and about. 
33,000,000 pounds were made in 1945. The importance of the develop- 
ment of DDT insecticides from a military point of view is indicated 
by the fact that this huge amount was used entirely by the Armed 
Forces. All this work, of course, was fundamental to the entire success 
of the insecticide we know as DDT. 

Components of technical DDT determined.—Any chemical as it 
comes from the manufacturing process contains certain amounts of by- 
products. These byproducts may simply dilute the principal con- 
stituent or they may add to or detract by their action from its useful 
properties. It, therefore, was essential to have information on the 
complete composition of the technical DDT being produced for mili- 
tary use. In cooperation with university laboratories, the compo- 
sition of the technical DDT produced by the four manufacturers 
authorized at that time was exhaustively studied. Entomologists of 
the Department investigated the insecticidal activity of the byprod- 
ucts—all were found to be less active than the principal constituent, 
which is the isomer commonly spoken of as p,p’-DDT. This most 
active ingredient was found to be present to the extent of 70 percent 
or more, the major impurity being o,p’-DDT, a compound very 
similar chemically but considerably less active insecticidally. This 
fundamental research furnished the foundation upon which our 
knowledge of DDT and related products now stands. 

Compatibility of DDT with insecticides, fungicides, accessory ma- 
terials, etc., determined.—The effectiveness of an insecticidal com- 
pound can be adversely affected or even destroyed by chemical or 
physical changes produced when it is mixed with other materials. 
The compatibility of DDT with a wide range of solvents, powder 
diluents, other insecticides and fungicides, etc, with which it might 
be mixed was carefully studied. The effect of materials with which 
it would come in contact in manufacturing processes and in storage 
containers also was investigated. The data obtained from these studies 
were utilized in developing formulations for dusts and sprays and in 
the solution of various problems encountered in manufacturing and 
storage. For example, it was found that DDT is decomposed by 
alkaline materials with resulting loss of its insecticidal powder. 
Therefore alkaline diluents or other alkaline substances were avoided 
in DDT formulations. As another example, it was discovered that 
iron salts and certain other materials bring about a catalytic decom- 
position of DDT and loss of insecticidal activity. The latter type of 
decomposition was found to be involved in some of the problems that 
arose in manufacture and storage. 

Analytical methods for DDT developed.—As soon as investigations 
on the development of DDT insecticides were begun, an immediate 
need arose for the development of accurate and specific analytical 
methods. The search for methods of determining DDT was compli- 
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cated. A number of other chlorinated organic compounds are used 
as insecticides or fungicides and these interfere with many of the 
most obvious and readily applied analytical methods. However, op 
eral methods were developed for the analysis of technical DDT, o 
dust and spr ay formulations and of deposits of DDT on treated oor 
ucts and surfaces. Of especial importance was the development of a 
sensitive and highly specific colorimetric method for the determina- 
tion of small amounts of DDT. This proved very useful in the study 
of DDT spray and dust deposits and in the analysis of animal tissues 
and body fluids in connection with pharmacological studies on DDT. 
These analytical methods were vital both to the experimental work 
leading to the development of DDT insecticides and to the produc- 
tion and procurement of standardized formulations of known DDT 
content for military use. These methods are now used universally 
by all agencies involved with questions concerning DDT and its use. 

Formulations and specifications for DDT developed—The ulti- 
mate objective of all the chemical work of DDT conducted for the 
Armed Forces was, of course, the development of effective formula- 
tions for the control of insects affecting personnel and equipment and 
the establishment of specifications or purchase descriptions for their 
procurement. All of the extensive studies on composition, chemi- 
cal and physical properties, compatibility, analytical methods, etc., 
were aimed at this objective. The solvent power for DDT of prac- 
tically all commercially available solvents were tested over a wide 
range of temperature to determine their utility in formulating spray 
solutions and emulsions. A tremendous number of emulsifiers were 
tested for use in the preparation of DDT emulsions. A wide variety 
of inert mineral diluents and conditioners were studied for use in 
making DDT dusts and different methods of mixing and milling the 
dusts have been tested. All of the many different types of accessory 
materials required in insecticide formulations were studied in com- 
bination with DDT. As other newer insecticides such as chlordane, 
lindane, and toxaphene became available, they also were tested and 
formulations developed for military use. 

The development of insecticide formulations for use by the Armed 
Forces presents extraordinary problems because of the wide range of 
climatic conditions under which they must be stored and used, from 
Arctic regions to the Equator. Requirements as to concentration are 
stringent “because of the necessity of reducing shipping weight and 
space toa minimum. Spray for mulations must be stable and effec- 
tive when mixed with all types of waters, including hard waters 
and sea water. The formulations must be stable when stored for long 
periods of time, and in this connection the materials of which the con- 
tainers are made also may be important. Formulations were de- 
veloped which meet these requirements so far as possible and speci- 
fications were established for the purchase of many of them. These 
formulations and specifications are subjected to constant review, and 
revisions and improvements are made as new information and new 
materials are obtained. The very great success of DDT throughout 
the world of insect control is based, in large, upon the fundamental 
studies on correct formulation, manufacture, and storage. 

The following military specifications developed by our chemists 
are now in force. Many of these represent recent revisions of speci- 
fications developed several years ago. 
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Dichlorodiphenyltrichloroethane (DDT) 
Insecticide, powder, dusting (for control of lice and roaches 
and other crawling insects). 

Insecticide, 75 percent DDT, water-dispersible, powder. 

Insecticide, DDT, emulsion concentrate. 

Insecticide, roach and ant control, residual spray. 

Insecticide, airplane spray, 20 percent DDT. 

Insecticide, liquid, space spray. 

Insecticide, spray, DDT, residual effect. 

Insecticide, spray delousing. 

Repellent, insect, clothing treatment. 

Insecticide, aerosol, 1-pound dispenser. 

Insecticide, aerosol (12-ounce dispenser). 

Pyrethrum extract. 

Specifications for the following insecticide items have been prepared 

but have not yet been officially adopted : 

Insecticide, 25 percent lindane, water-dispersible powder. 

Insecticide, chlordane, emulsion concentrate. 

Insecticide, toxaphene, emulsion concentrate. 

Insecticide, lindane, emulsion concentrate. 

Insecticide, aldrin, emulsifiable concentrate. 

Insecticide, dielldrin, emulsifiable concentrate. 

Insecticide, dieldrin, 25 percent water-dispersible powder. 

Insecticide, aldrin, 25 percent water-dispersible powder. 

Liquefied gas aerosols developed.—A method of dispersing insec- 

ticides by dissolving them in a liquefied gas kept under pressure and 
allowing the solution to escape through a fine nozzle resulted from 
joint investigations by a chemist and an entomologist of this Bureau. 
Insecticides dispersed in this manner are suspended in the air in ex- 
tremely fine particles and are called liquefied gas aerosols. This meth- 
od of dispersal is very efficient for the control of flying insects because 
the minute particles remain in the air for some time where the insects 
come in contact with them and only a very small amount of insecticide 
is required to treat a large space. Liquefied gas aerosols were first 
described in 1941. The attention of the Army was drawn to this 
method which was so simple and effective that it immediately aroused 
interest. A 1-pound aerosol container was developed containing a 
formulation of pyrethrum extract, sesame oil, and Freon-12 (a lique- 
fied gas commonly used as a refrigerant in electric refrigerators) and 
was adopted by the armed forces for protection of personnel against 
mosquitoes and flies. About 40,000,000 “aerosol bombs” contain- 
ing this formula were procured by the Army and Navy during World 
War II. This formula was-later made still more effective by incor- 
porating DDT. Introduction of DDT into the “bombs” necessitated 
the addition of auxiliary solvents also, since this insecticide is not 
soluble in Freon-12. Investigations were carried on to determine the 
most efficient types of containers, valves, and nozzles for use with 
liquefied gas aerosols. This necessitated the testing of many kinds of 
materials, as well as designs, since’ any corrosion of the containers or 
disintegration of gasket materials would result in stoppage of the 
fine nozzles. Formulations proposed for use had to be carefully tested 
to see that all materials remained in solution indefinitely and that 
none of the components attacked the container materials. For this 
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purpose a procedure was developed for making accelerated aging 
tests. Several hundred aerosol formulations were tested. 

The problem of the transportation of insects harmful to health or 
to agriculture from place to place in aircraft arose during the war. 
Several pests actually were carried into the Hawaiian Islands from 
the Southwest Pacific in that manner. To meet this threat studies 
were initiated in cooperation with other Government agencies on 
the use of insecticidal aerosols to treat the interior of aircraft to pre- 
vent transportation of insects. A formula containing pyrethrum 

extract and DDT, with suitable solvents, was developed and has been 
in use for several years on all military and commercial planes entering 
the United States. Recently this formula was modified to make it 
more effective in controlling insects and also to improve it from the 
standpoint of acceptability to crews and passengers and effect on 
structural and upholstery materials. This is the aerosol. used now 
by the United States Public Health Service. 

Automatic aerosol installations developed for aircraft.—Coopera- 
tive work with the Department of National Defense and other Gov- 
erment agencies has been in progress for several years to develop per- 
manently, installed automatic equipment for the dispersal of insec- 
ticide aerosol in aircraft. Experimental installations have been in 
operation for over a year and a half in two military planes operating 
between Honolulu and Guam with very satisfactory results. This 
equipment utilizes automatic time switches and ensures the application 
of uniform dosages of aerosol. 

Effect of aerosol components on aircraft structural materials stud- 
ied.—A testing procedure was developed and the effect of aerosol 
components on plastic window materials used in pressurized aircraft 
studied. Formulas adopted for use in aircraft were tested by this 
procedure and found to have no deleterious effect on the strength of 
Plexiglass and other plastics. Engineers of the Air Force at Wright 
Field are cooperating in studying the effect of these aerosol com- 
ponents on metals used in airplane construction. 

Carbon dioxide propelled residual sprays developed for use in air- 
craft.—It was found most effective to use residual sprays applied to 
the interior surfaces of airplanes in combination with aerosol treat- 
ments to insure complete insect control. A method was developed for 
application of residual treatments by using carbon dioxide gas to dis- 
perse insecticide solutions. 

Low pressure aerosols developed.—The liquefied gas aerosols intro- 
duced in 1941 and used during World War IT and the following years 
exerted a gage pressure of about 80 pounds per square inch. This high 
pressure necessitated the use of rather expensive heavy steel ¢ ontainers. 
More recently formulas have been developed using liquefied gas pro- 
pellents with lower pressures, i. e., about 35-40 pounds per square inch. 
This permits use of cheap, lightweight cans as containers. This 
change in formulation, however, required the design of new types 
of nozzles to give proper dispersion of the insecticide. In coopera- 
tion with industry, all new nozzle «designs are being tested for effli- 
ciency in Sans and also to determine the resistance of the 
materials used in their construction to deterioration upon exposure 
to the aerosol formulations. All formulas originating within our 
own laboratories, as well as those proposed by indust ry, are tested for 
compatibility and stability. 

78552—51—vol. 318 
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Insecticide storage problems investigated. Although all of the 
insecticide formulations recommended to the Armed Forces were care- 
fully tested for compatibility and stability, unexpected difficulties 
have arisen from time to time because of unusual storage conditions 
or other unforeseen factors. The magnitude of these problems can 
be realized only when it is appreciated that the amount of one insecti- 
cide item purchased by the Army and Navy is often measured in 
millions of gallons or pounds. Each individual problem requires 
inv estigation—sometimes quite extensive investigation. For ex- 
ample, : a formulation for airplane spray containing 20-percent DDT 
developed during the war consisted of technical DDT dissolved in 
fuel oil plus an auxiliary solvent consisting largely of alkylated 
naphthalenes to increase the solubility of the DDT. This formula- 
tion acted satisfactorily until stored for some time at very low tem- 
peratures. Then part of the DDT came out’of solution and crystal- 
lized in the bottoms of the drums. It became extremely difficult to re- 
dissolve. This type of difficulty was reported from various quarter- 
master depots. As a result of further experimentation, the per- 
centage of auxiliary solvent was increased and the various solvents 
offered commercially for this purpose tested to determine which best 
would keep the DDT in solution. Those which seemed satisfactory 
were listed as approved by the Office of the Quartermaster General. 
Difficulty still was encountered under severe storage conditions; so 
finally the fuel oil was completely eliminated from the formulation 
and low grade alkylated sashthaioens alone used as the solvent. The 
storage conditions in some locations are so severe that it is not possible 
to devise a formulation that will never deposit crystals at tempera- 
tures that may be encountered. 

Another instance of the complicated storage problems concerns 

NBIN delousing spray. This formulation contains DDT, benzo- 
caine, benzy] benzoate, and an emulsifying agent. It is a concentrate 
intended for dilution with water to form an emulsion for treatment 
of head and body lice. Considerable amounts of this material are 
stored in 5-gallon drums. Reports were received later in 1947 that 
some of the drums in storage Ee some time were beginning to bulge 
and split because of gas formation. Samples of damaged drums were 
examined. It was found that the interior of drums was bady cor- 
roded and the cans bulging because of hydrogen gas formation. In- 
vestigation of the cause indicated that iron of the container acts cata- 
lytically to decompose DDT, with formation of hydrochloric acid. 
Most of the acid formed reacts with the benzocaine to form benzocaine 
hydrochloride, but a small part reacts with the iron to form ferric 
chloride, which acts on the DDT to promote further decomposition. 
Laboratory tests showed that decomposition did not occur in the ab- 
sence of the benzocaine. The decomposition might also be avoided 
by using a different kind of container. Studies still are in progress to 
develop a satisfactory modification of this formula that will not 
undergo decomposition. 

In order to avoid deterioration of insecticides as much as possible 
in storage, tests are now being carried on with most major insecticide 
items used by the Army. Samples of these in different types of con- 
tainers are stored in two loc ‘ations, one having severe low tempera- 
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ture conditions, the other high temperatures. ‘These samples are ex- 
amined at regular intervals. In addition, samples of insecticide 
materials stored in quartermaster depots for a number of years are 
received for examination and analysis from time to time to determine 
their condition. 

Methods developed for impregnation of clothing with insecticides 
and repellents —DDT was found by the Orlando entomologists to be 
exceptionally effective and long lasting in the control of “body lice 
when impregnated in clothing. | Such treatment eliminates the per- 
sonal factor in the application of louse powder and provides more 
permanent control. ‘Two methods of impregnating garments were 
developed by chemists and entomologists cooperating: (1) underwea1 
is dipped in dry-cleaning solvent containing DDT; and (2) an aque- 
ous emulsion of DDT can be employed in ordinary Army laundry 
facilities. A portable impregnating unit for field use was designed. 
Underwear also can be simply dipped in a bucket of the emulsion. 
Recently a study has been made of methods of impregnating uniforms 
with emulsions of insect repellents. 

Stock-piled pyrethrum extracts analyzed Concentrated pyrethrum 
extract of the type used in the manufacture of insecticidal aerosols 
is among materials stock-piled as essential to national defense. There 
is a strict Army and Navy Munitions Board specification for the ex- 
tract with respect to the content of pyrethrins (the active insecticidal 
constituents of pyrethrum), the amount of Freon-insoluble material 
present, and certain other properties. Samples of all lots of the ex- 
tract offered for sale to the Munitions Board for the stockpile have 
been analyzed in our laboratories to insure compliance with the pur- 
chase specification. In addition, samples have been drawn about 
twice a year from the extract stockpiled at several locations and 
analyzed to determine how much deterioration occurred and whether 
the extract is still in usable condition. 

Snythesis of compounds for insecticide screening tests and field 
tests—A large number of organic compounds were synthesized in 
amounts of a few grams and supplied for screening tests of their 
toxicity to lice, mosquitoes, flies, ticks, mites, and other insects of in- 
terest to the Armed Forces and also of their insect-repellent properties. 
Some of the more promising compounds were prepared in quantities 
of one or two pounds for larger scale tests. 

Coding of compounds tested and coordination of results—A cod- 
ing and cataloging system was devised and maintained for all com- 
pounds tested against insects of military importance at the Orlando, 
Fla., laboratory. Since more than 10,000 samples were received at 
the laboratory for testing during the 5- year period April 1942 to 
April 1947 alone, this has ‘been a task of considerable magnitude. In 
addition to maintaining the catalog of names, formulas, ‘and sources, 
and properties of compounds tested, the results received from ento- 
mologists of tests against the various species of insects have been re- 
corded in a central file. These results were made available also to 
the Chemical-Biological Coordination Center of the National Re- 
search Council. 

UNESCO insecticides analyzed.—Large numbers of samples of in- 
secticides procured for shipment abroad by UNESCO were analyzed 
to determine whether they met standards. 
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F. SOME ADDITIONAL WORK NEEDED 


Improved insecticides and repellents needed by the military —The 
insect-control problems of the Armed Forces are extremely varied. 
They must be prepared to cope with insect pests occurring in all parts 
of the world, from the Arctic regions to the Tropics. This means not 
only that insecticide and repellent formulations must be developed to 
control a great variety of insect species, but also that these formula- 
tions must be designed for effective use under the greatest extremes of 
climatic conditions. Because of the necessity for transportation over 
great distances and under difficult conditions, weight and bulk must 
be considered. Formulations to be diluted with water must be usable 
in waters of all types that may be encountered, including sea water. 
Continued efforts must be made to develop the most satisfactory in- 
secticides and repellents to meet these demands. New solvents, emul- 
sifiers, and diluents must be tested to see whether their incorporation 
in present formulations gives improved performance. New insecti- 
cidal compounds that appear highly effective against insects of 
military importance must be studied and formulations developed for 
them as has been done in the case of DDT. Problems connected with 
the storage of insecticides for long periods must be studied. 

Proper procurement and storage of insecticides by Armed Forces 
dependent upon results of chemical research.—There are continual 
calls from the Office of the Quartermaster General for assistance and 
advice on a variety of chemical problems that arise in the procurement 
and storage of insecticides. These involve such things as inquiries 
whether a new solvent offered by a manufacturer can be safely substi- 
tuted for an approved solvent that is in short supply; receipt of con- 
tainers of insecticides that are badly corroded with a request that the 
reason be determined and a means of prevention offered ; requests for 
the analyses of fabric impregnated with DDT to determine whether 
the percentage of DDT present comes within the limits specified ; 
receipt of a large number of insecticide items that have been in 
storage with a request that they be examined and recommendations 
made as to whether they are in good condition for use or should be 
reworked or discarded. Demands of this sort will increase as insecti- 
cides are procured in larger quantities for our expanding military 
forces. 


INVESTIGATIONS OF Mosqurrors, SAND Fiies, AnD GNats 
(BEPQ—I-h-1—Federal-State—Regular Funds) 


A. PURPOSE AND NATURE OF CURRENT WORK 


The purpose of this work is to develop economical and effective 
methods for controlling mosquitoes, sand flies, black flies, and closely 
related insects. These insects carry some of the most serious diseases 
and also cause extreme annoyance to man and animals. Hundreds of 
species are included in this group of insects. Many of them have 
widely different habits and habitats which means that different spe- 
cies must usually have individual control methods developed for 
them. The current work involves biological studies and the evaluation 
of new insecticidal materials applied in a number of formulations and 
dispersed as fogs, sprays, aerosols, and smokes. 
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B. CURRENTLY ACTIVE LINE PROJECTS 


I-h-1—1—Mosquito larvicides for the Pacific Northwest. To de- 
velop new and more effective insecticides for controlling larvae of 
mosquitoes, sand flies, back flies, and gnats, particularly in the 
Northwest. 

I-h-1-4—Studies on the distribution, abundance, taxonomy, and 
biology of mosquitoes, sand flies, black flies, and gnats in the Pacific 
Northwest. To assemble available information on the biology of 
mosquitoes of the Northwest and to obtain further information on 
the biology of sand flies, black flies, and gnats, as time permits. 

I-h-1- 5—Mosquito control on livestock. To dev elop insecticides 
and repellents which will protect livestock from mosquitoes. 

I-h-1-11—Prehatching treatments for mosquito control in the 
Pacific Northwest. To dev elop an effective and economical method 
of mosquito control through prehatching treatment. Some mosquito- 
breeding areas may be treated when dry the summer before they are 
flooded ‘by melting snow water. This permits a comparatively easy 
and economical control. 

I-h-1-13—Adult mosquito control in the Pacific Northwest. To 
develop new insecticides and methods for applying them for con- 
trolling adult mosquitoes, sand flies, black flies, and gnats in the 
Northwest. 


C. HISTORY AND EVOLUTION OF THIS WORK 


It was recognized soon after the establishment of the ee 
in 1862 that agricultural development was handicapped in many area 
of this country because of conditions resulting in 11] health. Mater 
factors then were the diseases carried by mosquitoes. Malaria caused 
widespread illness and death. Yellow fever swept through popula- 
tions in great areas periodically and hundreds of people died, particu- 
larly in the South. As early as 1891 Department entomologists 
recommended the spraying of coal oil on infested water to kill 
mosquito larvae that later carried the diseases as adults. Department 
entomologists in 1903 recommended use of kerosene, and drainage, as 
methods to control these diseases in Panama, which had hitherto pre- 
vented construction of the Panama Canal. The discovery in 1921 
that dusts containing paris green controlled larvae of malaria- 
carrying mosquitoes when dispersed by airplanes, advanced the con- 
trol of malaria. The biology, habits, and seems -carrying propensi- 
ties of most mosquito species in this country were investigated and 
made known during this period. 

Eye gnats, black ‘flies, sand flies, and other annoying disease-carry- 
ing onats were studied as funds permitted. Biological data on some of 
the more important species in localized areas were » studied, and control 
methods developed where possible. Nearly all presently used methods 
of controlling these insects are the direct outgrowth of these investi- 
gations, 

When World War IT began, entomologists working on insect prob- 
lems associated with the health of farm and rural people were trans- 
ferred to research problems on mosquito investigations financed by 
National Research Council funds and assigned to the Department of 
Agriculture. Since the war ended, some of these scientists have stud- 
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ied the use of DDT for controlling mosquitoes affecting civilians, and 
animals, with special reference to conditions in the Pacific Northwest. 
In Florida where salt marshes had been regularly treated since 
1943 with DDT sprays for mosquito control, our entomologists ob- 
served during the summer of 1949 that these sprays no longer killed 
a high percentage of the pests. The species in those areas had built up 
resistance against DDT, requiring a new method of approach involv- 
ing additional research on the biology of the species, the use of new 
insecticides, and new methods and apparatus for applying them. 


D. FUNDS—ANNUAL EXPENDITURES 


Less than $3,000 was expended on these investigations prior to 1900. 
From 1901 to 1910, the annual costs approximated about $1,000, from 
1911 to 1920, about $6,500, from 1921 to 1930, about $13,000, from 
1931 to 1940 about $40,500, from 1941 to 1945 about $35,000, and from 
1946 to 1950 about $31,000 annually. Expenditures for 1950 approxi- 
mated $32,000. 


FE. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


First practical method of mosquito control developed—Kerosene 
was discovered as a mosquito-larvae killer in 1891. It was recom- 
mended to the public, and later adopted as a mosquito-control agent 
wherever these insects were an important problem. This material 
was the only practical insecticide used for controlling mosquitoes un- 
til 1922. It was either the only material used against nonmalarial 
mosquitoes, or was used as a base and carrying agent for pyrethrum 
mosquito larvicides, from 1922 until 1942. 

Flight range and life span of several mosquito species worked out.— 
It was possible to work out practical control measures for these mos- 
quito species with this information. Mosquitoes breeding 20 miles 
distant from villages and cities can only be controlled in such places 
to prevent extreme annoyance. These and closely related facts have 
been used by mosquito-control organizations throughout the world as 
basic information. 

Clear Lake gnat controlled.—Clear Lake in California has appar- 
ently been freed of the gnat that has long been a serious nuisance 
and has prevented the environs from becoming a prosperous recrea- 
tional area. In September 1949 the entire lake, 30 by 7 miles, was 
treated with TDE, in cooperation with State and local agencies, at a 
rate of 1 part to 70 million parts of water. This treatment resulted 
in the total destruction of the gnat larvae, without harming fish life 
or other associated organisms. This is the first time a control method 
was developed for this insect. 

Foundation of American Mosquito Classification established —A 
monograph on the mosquitoes of North and Central America and the 
West Indies has been printed in four volumes. It is 2 monumental 
piece of work and a classic in entomological literature. 

Malaria carriers of United States proved.—Laboratory experiments 
were carried out in 1915-16 with three species of Anopheles mos- 
quitoes which furnished first proof of the susceptibility of Anopheles 
punctipennis to infection by the parasites of intermittent malaria 
and blackwater fever, and of Anopheles crucians to infection with the 
parasite that causes blackwater fever. 
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Complete cycle of malaria in mosquitoes obtained.—Photographic 
records were obtained for the first time in 1912 of the complete cycle 
of the development of malaria parasites in the mosquito host. 

Malaria control in dammed up water.—Malaria control by means 
of clearing vegetation and impounding the water by means of a dam 
was demonstrated and since used to a great extent in the contre! of 
malaria-carrying mosquitoes by the Tennessee Valley. Authority. The 
clearing of vegetation removes all shelter for the malaria-carrying 
mosquitoes, and impounding the water makes it possible to control 
them by manipulating the water levels. 

Pyrethrum proved effective against mosquito larvae —The develop- 
ment of a pyrethrum powder as an effective mosquito larvicide was 
demonstrated in 1917. 

Value of screens proved in malaria control—The use of window 
and door screening to keep mosquitoes out of homes and to provide 
protection from malaria was demonstrated in 1920-22. ‘These experi- 
ments showed that a high degree of protection against malaria infec- 
tion could be obtained by simple but thorough screening of dwell- 
ings. The relative durability of screen wire of different types under 
diverse climatic conditions was also determined. 

First use of airplanes in malaria control demonstrated —The air- 
plane was first used in dispersing paris green over breeding areas of 
malaria-carrying mosquitoes by Department entomologists i in 1923 
24, Their experiments paved the way for a general use of the air plane 
later for treating the breeding areas of several species of malaria- 
carrying mosquitoes in various parts of the world. 

Mosquitoes controlled in irrigated fields.—The control of mosquitoes 
in irrigated fields was acon nieaha’ by changing the method of irri- 
gation to the border-type rather than the flood- -type of irrigation. 
This greatly reduced mosquito breeding in large areas of the Pacific 
Northwest. 

Insecticidal treatments prior to flooding de monstrated as mosquito- 
control method.—The control of certain species of mosquitoes by a 
preflooding treatment of a DDT residual spray was found effective 
and economical in 1948 in mountainous areas of the Pacific North- 
west. This method of attack was especially a satisfactory one be- 

cause the breeding areas could be treated when they were dry and 

seceanible, whereas duri ing the height of the breeding season the areas 
were blocked by high drifts of snow and otherwise impossible to 
reach. 

Sand-fly control demonstrated through marsh reclamation proce- 
dures.—It was demonstrated in 1933-35 that simple drainage of salt 
marshes by use of dikes and tide gates not only controls sand flies but 
also opens up huge areas of seemingly worthless salt marshes to agri- 
cultural dev elopment. 

Biology of eye gnat (Hippelates) established—Before control of 
these insect vectors of acute conjunctivitis (type of pink-eye) 
could be worked out, it was necessary to find out where the gnats came 
from, what they did, and how they lived. Prior to these studies, it 
was thought for a number of years that they were like other closely 
related gnats which bred in growing vegetation such as stems of crop 
plants. “Tt was shown within 18 months after starting this investiga- 
tion that the larvae of the gnats breed in decaying vegetable matter 
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in the soil. This information is the basis for all present control 
methods. 

Blood-feeding habits of Anopheles mosquitoes determined.—By 
means of a blood test, the feeding habits of the species of malaria 
vectors in this country was determined in 1922. This was an accom- 
plishment of stdanding importance. Stomach contents from more 
than 10,000 specimens of malaria-carrying mosquitoes were each tested 
with a series of blood from six different kinds of animals, and tested 
for their reactions to human blood. These 60,000 tests were the first 
attempt ever made by this method to determine the exact source of 
blood meals for these species of mosquitoes. The data showed that 
4.3 percent of the mosquitoes had fed on humans, 68 percent on cattle 
and horses, and the remainder on swine, dogs, and chickens, 


F. SOME ADDITIONAL WORK NEEDED 


Development and evaluation of better insecticides and means for 
applying them which can be used economically and effectively against 
larval and adult mosquitoes, sand flies, black flies, and other gnats 
that attack man and livestock. This phase of research is needed par- 
ticularly now that mosquitoes in certain areas are becoming resistant 
to DDT and that a number of so-called pest mosquitoes which do not 
carry malaria transmit equine encephalomyelitis (sleeping sickness) 
to horses and man. 

Additional information needed on the life history and habits of salt 
marsh mosquitoes and sand flies—This information is urgently needed 
to combat them effectively. Salt-marsh mosquitoes and sand-fly prob- 
lems present severe handicaps to agricultural and recreational activ- 
ities along the Atlantic, Gulf, and Pacific coasts. Present control 
recommendations are not always applicable or effective. 

Biological studies on black flies and sand flies needed —We know 
practically nothing of where the larvae of most of these insects live. 
Thus we cannot attempt their control while in the larval stage. We 
do not know how long they live or how far they fly. We do not have 
an adequate knowledge of the different species or how to identify 
them. 

Radioactive materials should be studied in relation to mosquito 
control.—Additional biological studies on mosquitoes should be con- 
ducted now that radioactive materials are available which can be 
used as tracer elements and so provide better and more definite know]l- 
edge on flight range and life span than has been possible heretofore. 


INVESTIGATIONS OF Fires Arrackine Livestock 


(BEPQ—I-h-2—Federal-State—Regular Funds) 


A. PURPOSE AND NATURE OF CURRENT WORK 


The purpose of this work is to develop control measures for the 
screwworm, stablefly, horn fly, and housefly, and other important fly 
pests of livestock. These insects cause losses to the livestock industry 
exceeding $100,000,000 annually. Most of them are also serious pests 
of man. The current work on the serewworm is concentrated on the 
development of preparations superior to smear 62, the remedy now 
used to destroy worms in wounds and to prevent reinfestations of all 
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domestic animals. Present work on the stablefly concerns the 
development of a repellant or insecticide that will protect livestock 
from stablefly attack. Materials that show promise in controlling 
this insect are also tested against some other flies that attack live- 
stock. Special consideration is given to chemicals that do not cause 
contamination of milk when applied to dairy cattle. Research on 
the housefly recently has been intensified in an effort to develop 
insecticides that will control houseflies immune to DDT. Attract- 
ants for houseflies that might be used in traps are now under 
investigation. 
B. CURRENTLY ACTIVE LINE PROJECTS 


I-h-2-1—Treatment of animals for control of horn flies. Studies 
are closely correlated with the line project I-h-2-2 on stableflies. 
Chemicals showing promise against stableflies are tested also against 
horn flies because it is desirable to develop a single treatment for the 
control of all important flies attacking cattle. 

I-h-2-2—Evaluation of chemicals for the control of stableflies. 
To develop a treatment that will effectively kill or repel stableflies 
which severely attack cattle, horses, and other domestic animals as 
well as man. Stress is placed on tests with chemicals sufficiently 
effective and economical that they can be used on range as well as 
on dairy cattle. Attention is also given to the development of chem- 
ical control agents that do not appear as undesirable insecticidal 
residues in meat and milk. 

I-h-2-3—Insecticides for control of screwworms in wounds. To 
develop a screwworm remedy which will effectively kill maggots in 
wounds of livestock; kill adult screwworms attracted to such wounds: 
prevent further infestations in wounds for approximately 1 week; 
aid in the healing of wounds; and not stain wool or mohair of sheep 
and goats or the clothing of operators. Various combinations of 
promising worm killers and wound protectors are under investiga- 
tion. Smear 62, the currently used remedy, is highly effective but 
does not possess all of the desirable features listed above. 

I-h-2-5—Investigations of larvicides for the control of blowfly 
maggots in sheep. To develop a treatment that will destroy wool 
maggot infestations in sheep and prevent subsequent reinfestations. 
For simplicity and practicability, efforts are devoted to eventual 
modification of screwworm remedies so that they can also be used for 
controlling the blowfly maggots, which are primarily pests of sheep. 

I-h-2-6—Preliminary investigations on the biological control of 
deer flies in the Northwest. To obtain information on the life history, 
habits, and control of a species of deer fly which severely attacks 
livestock in Oregon, in the attempt to develop biological control 
methods for these insect pests. Investigations on the control of deer 
flies in the Southeast and Southwest are conducted under project 
RM: b-538, p. 157 of chapter 1. Problems in those areas differ 
greatly from those in the Northwest because of the occurrence of 
entirely different species of deer flies in these widely separated areas. 

I-h-v-7—Effect of radioactive chemicals and other radiations on 
insects. ‘To develop methods of marking houseflies, screwworm flies, 
and other insects as an aid to studies on flight range and habits of 
such pests. ‘To explore the possibilities of utilizing damaging effects 
of radiations on insects as a means of control. 
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C. HISTORY AND EVOLUTION OF THIS WORK 


The housefly is now recognized by the whole public as an important 
insect carrier of disease. First public interest in the control of this 
insect was aroused almost single-handed by the Department. This 
was based on work of Department entomologists prior to 1900, as 
part of the Department’s program to better health in rural areas. 
The publication of a book, The House Fly—Disease Carrier, in 1911 
by L. O. Howard, then Chief of the Bureau of Entomology, did 
much to focus public attention on the seriousness of the housefly 
problem and how to meet it. Steady progress in controlling the 
housefly was made during the period 1900 to 1948. The highly 
significant work of the Department for the armed services during the 
war resulted in the widespread housefly-control methods in use today. 
Investigations were undertaken during and following the war to 
develop the most effective and practical method for fly control in 
rural areas, especially on farms. During 1946 and 1947 housefly 
research was largely stopped. The insect demonstrated the ability 
to exist in the face of widespread use of DDT in 1947 by develop- 
ing immunity to the insecticide. This necessitated further research 
to develop substitute insecticides. This adaptable insect seems to 
possess the capacity, however, to develop resistance to other insecti- 
cides as well. Since these adverse developments mean that insecti- 
cides may not provide permanent methods for housefly control, our 
research programs now include studies on housefly-control methods 
by other than the use of insecticides. 

The stablefly is one of the most serious livestock pests, particularly 
in the South and Midwest. The pest is present in annoying numbers 
on almost every farm today. Research during early years in large 
part was devoted to a determination of the value of elimination of 
stablefly breeding places because the insect is very difficult to repel 
or kill with chemicals applied to animals. New insecticides and 
repellants have been developed during recent years which offer prom- 
ise for the practical control of stableflies on livestock. 

Screwworms proved so damaging in certain parts of Texas during 
the early part of the century that profitable livestock production was 
threatened. Department research was initiated on the problem in 
1913. Early investigations were devoted to life-history studies, causes 
for screwworm attack, experiments with traps, parasites, and preda- 
tors, remedies for destruction of the maggots in wounds, and fly repel- 
lents. Research on traps, parasites, and predators were largely fruit- 
less. Steady progress was made in the development of remedies to 
prevent and cure screwworm cases. These advances, together with the 
encouragement of proper livestock-management practices, which re- 
duce the number of screwworm susceptible wounds, greatly curtailed 
losses caused by screwworms. Additional investigation on the life 
history and habits of screwworms became necessary after 1934 when 
it was discovered that two species existed which are almost identical in 
appearance. One of these was found to be of much greater importance 
than the other. More extensive and more rapid movement of livestock 

from open-range areas to midwestern and other feeding areas since 
about 1932 resulted in more widespread distribution of the pest each 
year. The pest became established in the Southeast in 1933, where it 
has been able to survive the winters in Florida. Two definite over- 
wintering areas now exist in the United States. The insect spreads 
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northward each summer from these areas. Losses due to serewworms 
are now reduced, but damage is still severe because no method of con- 
trol is yet known which will control the flies that attack improperly 
managed domestic animals and game animals, which obviously cannot 
be treated. 

The horn fly was introduced in the United States from Europe about 
1887. It spread rapidly throughout the Nation during the next 5 
years, creating alarm among cattle raisers. Research on the biology 
and control of the insect was conducted during 1889 to 1891. Little 
additional research was undertaken until about 1925. Reasonably 
practical methods of control were developed for use on dairy cattle, 
but they were impractical for range cattle. Modifications of vat ar- 
rangement aided in horn-fly control during the period that cattle 
were dipped for cattle-tick control in the Southern States. When it 
was shown in 1944 and 1945 that DDT applied to cattle protected 
them from horn-fly attack for weeks, the insecticide came into exten- 
sive use for hornfly control. DDT residues, however, appear in milk 
of dairy cattle when used for fly control. This necessitated addi- 
tional research to find substitutes that do not possess such potentially 
hazardous features. Effective substitutes for DDT are now in wide 
use on both dairy and range cattle for horn-fly control purposes. 

Some of the flies which annoy and transmit diseases to man and 
animals fortunately can be utilized to save lives and suffering of man. 
It was noticed by an observant pliysician during World War I that 
wounds of soldiers infested with blowfly maggots develop fewer infec- 
tions and heal more rapidly than other similar uninfested wounds. 
Subsequent experiments confirmed the value of fly maggots as healing 
agents. Various aspects of the problem were undertaken by the De- 
partment in cooperation with several hospitals during 1932 to 1945 to 
determine how to produce and ship sterile maggots and why the blow- 
fly maggots in wounds resulted in more rapid healing. 


NE Dis ee 


oo 


TLE 


D. FUNDS——-AN NUAL EXPENDITURES 






It is estimated that prior to 1900 a total of about $3,000 was spent 
for research on houseflies, stableflies, and horn flies. During the pe- 
riod 1900-10 about $5,000 was expended. Approximate average an- 
nual expenditures since have been as follows: 1911 to 1920, $7,500; 
1921 to 1930, $15,000; 1931 to 1940, $52,000; 1941 to 1945, $58,000; 
1946 to 1950, $48,500. The expenditures for the fiscal year 1950 were 
approximately $40,000. It is estimated that 60 percent of the ex- 
penditures have gone for screwworm work and the remainder has been 
allotted almost equally for work on houseflies, stableflies, and horn 
flies. Expenditures on the somewhat related work on benefits to be 
derived from the use of blowfly maggots and their excretions as heal- 
ing agents during 1932 to 1945 ranged from $7,000 to $10,000 annually ; 
a portion of this was from the special research fund. 
















BE. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 








Importance of houseflies to human health pointed out.—Early rec- 
ognition of the importance of the housefly as a disease carrier, together 
with publication of facts regarding its biology and habits, and control 
measures, including destruction of breeding places, use of screens, and 
household and barn sprays, resulted in inestimable benefits to the 
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health and comfort of man and animals in this country and through- 
out the world. 

Research on the adaptation of methods for using DDT during the 
postwar years to control houseflies and stableflies in rural areas, par- 
ticularly on farms, proved of great benefit to farmers and the public 
in general. As flies Sie become increasingly resistant to DDT, mate- 
rials such as methoxychlor and lindane have been investigated and 
recommended as substitutes. 

Horn-fly control methods developed.—It is estimated that increased 
profits to beef and dairy cattlemen brought about by horn-fly control 
amount to from 10 to 25 million dollars annually. Within 2 years 
after the first recommendations were made, a survey indicated that 
from 25 to 30 percent of all cattle in this country were being treated 
one or more times during the season for horn-fly control. 

Screwworm-control methods developed—The development of 
screwworm remedies such as smear 62, together with information 
on animal-management practices, greatly reduced losses caused by 
this pest. The severe losses caused by screwworms when they spread 
to new areas where current control methods are not well known, and 
before advice is given to the livestock growers, indicate that profitable 
livestock production would not be possible in many screwworm areas 
if current control methods are not practiced. 

Sterile blowfly gots reared for surgical purposes.—During the 
course of studies on blowfly maggots and their excretions as healing 
agents for wounds on man and animals, methods were developed for 
rearing fly maggots under sterile conditions so that they would not 
transmit secondary infectious agents to wounds, 

Place for urea and allantoin discovered as wound healers.—The 
chemicals (urea and allantoin) excreted by blowfly maggots were dis- 
covered as the agents which cause healing of wounds. These sub- 
stances are now used extensively for treating wounds on man and 
animals. In an extension of the work on blowfly excretions, pre- 
liminary observations suggested that = ollens collected by bees 
possess a factor or factors which retard the development of cancerous 
tumors in mice. 


F. SOME ADDITIONAL WORK NEEDED 


Housefly.—There is an urgent need for basic research on the cause 
for development of insecticide resistance among houseflies and how 
to avoid or overcome such resistance. The development of strains 
of houseflies resistant to insecticides suggests that the residual in- 
secticide method of control cannot be depended upon as a permanent 
reliable method. There is every reason to believe that still other im- 
— insects will develop resistance to insecticides, and the in- 

ormation gained in this research may prove of great value to insect 
control in general. New methods of controlling the housefly need to 
be explored, including work on attractants, parasites, parasitic dis- 
eases, and other methods. 

Stablefly—Available insecticides and repellents are not sufficiently 
effective and too costly to be practical at the present time for the pro- 
tection of livestock from stablefly attack, other than dairy animals. 
Development of more effective and more economical materials which 
can bs used safely on livestock should continue. Materials found effec- 
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tive in protecting livestock from attack by stableflies should be tested 
for efficacy against hornflies, houseflies, and mosquitoes. 

Sere wworms. —Even though good screwworm treatments are avail- 
able, wounds subject to infestation occur on domestic animals, espe- 
cially range animals, and wild animals in certain areas. ‘These infesta- 
tions resulting from such wounds maintain high screwworm popula- 
tions. Research is needed to develop a means of reducing the over-all 
screwworm population, so as to protect domestic animals that cannot 
be properly inspected and wild animals. Investigations on specific 
attractants, such as those that occur in wounds of animals, is an 
approach that needs full exploration. 


Tick INVESTIGATIONS 


(BEPQ—I-h-5—Federal-State—Regular Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


The purpose of this work is to develop methods for controlling the 
several kinds of ticks attacking livestock and man. Ticks are among 
the most important of pests that affect livestock. Current research is 
largely devoted to control methods for ticks other than the cattle- 
fever tick. The work concerns the Gulf Coast tick, Lone Star tick, 
spinose ear tick, and winter tick, which attack liv estock, principally 

‘rattle, horses, and sheep. The investigations also include research on 
control of the fowl] tick which attacks poultry. 


B. CURRENTLY ACTIVE LINE PROJECTS 


I-h-5-2—Development of insecticides for the control of certain 
ticks affecting man and animals. Current efforts are devoted to the 
development of proper formulations of toxaphene, DDT, lindane, 


and chlordane for use as sprays or dips to control the more important 
ticks affecting livestock and poultry. 


C. HISTORY AND EVOLUTION OF THIS WORK 


The first head of the Division of Entomology began preparation in 
1885 of a publication entitled “Insects Affecting Domestic Animals,” 
which was completed in 1890, and appeared as the Department’s Bulle- 
tin 5, NS., Division of Entomology. This contained all knowledge 
then available on the biology, habits, and control of ticks, mites, lice, 
fleas, flies (including ox w arbles, horse bots, mosquitoes, gnats, screw- 
worms, and stableflies) bedbugs, other insects, mites, and ticks affect- 
ing animals, poultry, and man. This classic was the basis of en- 
tomological investigation for 30 years. It was pointed out in this 
publication that ticks are involved in transmission of diseases of live- 
stock, and that additional investigative work was required in this 
connection. Arsenical dips are discussed for cattle-tick control, and 
lime-sulphur dips for control of sheep scab, refinements of which have 
been major Department recommendations for the control of these 
parasites ever since. 

There are many species of ticks—and they have complex life cycles. 
Months, or even years, may elapse before the cycle .is completed. 
Ther efore, most of the early work, from 1895 to 1920, was devoted to 
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research on the life cycle, host relationships, ecology, identification. 
and distribution of these parasites. Methods for their control, aside 
from use of dips, were not discovered until 1944. 

With the discovery of new organic insecticides such as DDT, ben- 
zene, hexachloride, and others, several years ago, the entire field of 
tick control has been restudied. This research resulted in recom- 
mendation in 1950 of new methods that can be used by farmers and 
others for control of ticks on livestock, and others may soon be forth- 
coming. 


D. FUNDS—ANNUAL EXPENDITURES 


Work on ticks was initiated about 1885 but there are no records 
available or references in the work until 1905. Approximately $12,- 
000 was expended during the period 1905-10. Average annual ex- 
penditures since that time were ee 1911-20, $6,000; 
1921-30, $1,500; 1931-40, $11,000; 1941-45, $27,000; 1946-50, $22,500. 
The expenditures during the fise al year 19: 50 were about $11,000. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Biological information basis for future work.—Research leading to 
the publication in 1912 The Life History and Bionomies of Some 
North American Ticks provided useful information on most of the 
important ticks occurring in this country. Early information ob- 
tained by studying the Texas fever tick, together with the knowledge 
that cattle can be freed by pasture rotation and by dipping in arsenical 
solutions, formed the basis for the successful tick-eradication program 

carried out by the Department of Agriculture. 

Biological data on American dog tick provided control of this spotted 
fever vector.—Information developed during studies on the dog tick, 
transmitter of the eastern strain of Rocky Mountain spotted fever of 
man, has proved of great value in the development of a successful 
method of control for this tick with modern insecticides such as 
DDT. 

Effective control measures for fowl tick developed. —Many “quack” 
remedies being sold to the public were proved worthless in this investi- 
gation and such information is of great value to the poultry interests 
in the South where this tick uncontrolled seriously interferes with 
profitable poultry production. 

New methods developed that provide control of hitherto uncontrol- 
lable ticks.—Recent development of toxaphene and DDT-lindane 
sprays for controlling the Gulf coast, lone star, spinose, and winter 
ticks for the first time provides practical control measures for these 
important ticks on livestock (except dairy animals). The development 
of these control measures directly reduces losses caused by the ticks. 
Moreover, by controlling the Gulf coast and lone star ticks, losses due 
to screw-worms are substantis ally reduced because the bites of these 
ticks cause a high percentage of screw-worm cases. 

The demonstration of the effectiveness of these new tick-control 
methods also will prove of inestimable value to livestock interests in 
South and Central America and in other parts of the world where the 
cattle-fever tick is still prevalent. This tick causes extensive losses to 

cattle in many areas of the world. The ticks in the South American 
countries and Australia developed resistance to arsenical dips which 
proved so successful for their control in the United States, 
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F. SOME ADDITIONAL WORK NEEDED 


Research needed on insecticides now recommended as sprays for 
tick control to develop suitable preparations for use in dipping vats.— 
The types of preparations now in use deteriorate when used in vats, 
causing erratic results in controlling ticks, and of more importance 
they create danger of poisoning the animals. 

Safer insecticides neede d for tick control.—The tick-control agents 
now employed are very poisonous to livestock, especially young calves, 
if used in strengths slightly exceeding those recommended. Moreover, 
because the chemicals may be excreted in milk of dairy cattle in 
amounts Federal and State Food and Drug officials consider hazardous 
to humans, they are not recommended for use on dairy cattle. Prac- 
tical control measures for ticks on dairy animals are, therefore, not 
available. 

More economical tick-control agents need development.—The tick- 
control agents recently developed must be applied to animals every 
2 to 3 weeks. This represents a costly operation, particularly when 
range animals must be rounded up for treatment. A search for new 
and more effective insecticides should continue and efforts should be 
made to improve the efficacy of existing treatments. 


DEVELOPMENT OF Metruops ror ConTROLLING Fire Ants 
(BEPQ—RM: b-535—Federal-State—RMA Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


The purpose of this work is to develop methods for controlling the 
fire ant, a foreign insect which causes great annoyance to humans and 
damage to animals and ¢ rops. The current work is designed to obtain 
information on the life history, nature, and extent of damage, and 
other factors that will lead to its control. 


B. CURRENTLY ACTIVE LINE PROJECTS 


RM: b-535-1—I nvestigations on the biology of the imported fire ant. 
To obtain basic information on the life history, methods of spread, and 
feeding habits of the fire ant to serve as a basis for developing control 
measures. 

RM: b-535-2—Investigations on the control of the imported fire ant. 
boi develop insecticide treatments or other control measures which 

‘an be used to destroy colonies of the imported fire ant under condi- 
tae where the insect is destructive to agricultural crops, annoying 
to man, or injurious to wild and domestic animals. 


C. HISTORY AND EVOLUTION OF THIS WORK 


Several kinds of ants, known commonly as fire ants, are annoying 
pests of man and destructive to game. Several native species occur 
in the United States. Work on one species was conducted in Georgia 
during the period 1933-38 because of the damage to wildlife, especially 
quail. During the past few years a related species, known as the 
imported fire ‘ant, has become prevalent in the Southern States, par- 
ticularly Alabama and Mississippi. This ant is destructive to crops, 
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game, and poultry. The young of ground-nesting game birds and 
domestic poultry may be attacked and killed when they hatch from 
the eggs. Plant damage results mainly from chewing on seedling 
sprouts or tender shoots of young plants. The ants may also carry 
away seeds before they sprout in cultivated fields, nurseries, or forests. 
It is also a serious pest of man especially as it attacks laborers harvest- 
ing agricultural crops. The ant was accidentally introduced into the 
United States about 1930. ‘This species increased enormously during 
the last 20 years and is now far more destructive than any native 
species. ‘There has been great public demand for methods of con- 
trolling this pest. Funds, consequently, were appropriated for re- 
search during fiscal year 1950. The research program, now well under 
way, is being carried out in cooperation with State experiment sta- 
tions and other State agencies in Alabama and Mississippi. This 
work is coordinated with a survey project, Survey of the Imported 
Fire Ant, carried on under incipient and emergency outbreak funds 
(p. 2171). 


D. FUNDS—-ANNUAL EXPENDITURES 


Funds in the amount of $15,400 were expended during fiscal year 
1950 for research on the biology and Saati of the imported fire ant. 
Annual expenditures from 1932 to 1938 for investigations on native 
fire ant species, as they affect game animals, ranged from $1,250 to 


$3,550. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Chlordane an excellent insecticide for destroying ant colonies.—This 
method of control is now being used generally by the public, although 
the most effective and economical methods of using the insecticide 
have not yet been worked out. Another insecticide, aldrin, is indi- 
cated to be superior to chlordane on the basis of preliminary tests and 
is being investigated further. 


F. SOME ADDITIONAL RESEARCH NEEDED 


Further information is needed on the life history, feeding habits, 
and extent and nature of damage caused by the fire ant. Such infor- 
mation is needed to determine the most vulnerable points of attack 
and thus serve as a guide in developing the research program along 
the most promising lines, as well as to indicate under what conditions 
control measures may be needed or justified. 

Further research is needed to determine how to use chlordane, aldrin, 
and other promising insecticides effectively and economically for con- 
trolling the fire ant. Information is needed as to how this pest spreads 
and how its spread can be checked. 


Parasites or Foop ANrmmMALS ImporTANT IN Meat INSPECTION 
(BAI—c-7-1—Federal—Regular Funds) 


A. PURPOSE AND NATURE OF CURRENT WORK 


To obtain facts on which to base practical measures for combating 
the spread of trichinae among swine, and tapeworm cysts and other 
parasites among cattle, sheep, and swine. Current work is being 
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conducted (1) to investigate the effects of these parasites on the 
growth and development of young pigs and on the breeding abilities 
of adult animals; (2) to investigate the life cycle of the parasites, 
including methods of spread, the movement of the parasites within 
the host, and the damage to tissues (lesions) associated with the infec- 
tions; (3) to investigate the causes of immunity from infections of 
these and related parasites; (4) to study environmental factors that 
govern the spread of the parasites to swine under farm or range con- 
ditions, or both; (5) to find new and improved methods of diagnosis 
of the infections in living animals and in animals after slaughter. 


B. CURRENTLY ACTIVE LINE PROJECTS 


c-7-14— Environmental factors influencing eggs of the beef tape- 
worm transmissible to man, or those of a closely related species. To 
obtain basic information on factors responsible for the infection of 
food animals with tapeworm transmissible to man to serve as a basis 
for control measures and for preventing human infections. 

* Methods of detecting infections of trichinae in swine post mor- 
tem. To devise a technique that is more rapid, more accurate, and 
cheaper than those now in use, for detecting trichinae infections in 
carcasses. 

* Methods of transmitting trichinae to swine. To ascertain wheth- 
er swine can and do acquire infections of trichinae by means other 
than eating trichinous meat. 

c-7-1-5—F requency of occurrence of infective trichinae in pork and 
pork products. By examining samples of pork muscle tissue collected 
at time of slaughter, to discover the average incidence of trichinae 
in swine from year to year and relate the incidence to conditions gov- 
erning the spread of this parasite; to sample pork and pork produc ts 
prepared in accordance with existing requirements to determine wheth- 
er parasites have actually been destroyed. 

* Effectiveness of home freezers in the destruction of trichinae in 
pork. To discover whether temperatures and other conditions com- 
monly attained in home freezers are adequate to destroy trichinae in 
stored pork and pork products, and the length of storage at different 
temperatures that will insure destruction of the worms. 


C. HISTORY AND EVOLUTION OF THIS WORK 


Trichinae and tapeworm cysts have been of concern to the Bureau 
practically since its establishment in 1884. Infections of human 
beings through consumption of infected, imperfectly cooked pork 
have become of considerable importance as a public health problem, 
and outbreaks of human trichinosis are widely publicized to the 
detriment of swine producers and the meat industry. Tapeworm 
cysts in beef (the larval forms of the unarmed tapeworm of man) 
are less prevalent than trichinae but are sufficiently common to cause 
considerable loss to cattle producers and the meat industry bee: ause 
of condemnations of the infected meat or special treatment that is 
required under meat inspection. Tapeworm cysts in pork (the inter- 
mediate stages of the armed tapeworm of man) are fortunately be- 


*Lines of work for which no symbols have been assigned. 
78552—51—-vol. 319 
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coming rare in this country but are known to occur in certain sec- 
tions, particularly the Southwest. Other parasites such as kidney- 
worms, larval and adult ascarids, sarcocystis, and others, not known 
to be transmissible to man, also occur in edible portions of carcasses 
and by their presence render the affected parts or the entire carcass 
unsuitable for human food. The present-day procedures under Fed- 
eral meat inspection for the destruction of trichinae and tapeworm 
cysts were developed as a result of investigations made in the Bureau 
of Animal Industry. At the same time researches were made to de- 
velop methods of processing to destroy parasites in edible parts of 
carcasses, investigations were carried out on the distribution of the 
parasites throughout the country to discover factors underlying the 
spread of the parasites and develop methods of control on farms. 
These investigations have been continued under this project in an 
effort to control the danger to human health at its source. 


D. FUNDS—-ANNUAL EXPENDITURES 


With these investigations financed from several lines of research 
estimates for early years are difficult to obtain. However, direct ex- 
penditures for all research on parasites and parasitic diseases of 
animals and poultry averaged $112,000 annually between 1923 and 
1935. Direct expenditures for parasitic work ranged from about 
$168,000 in 1936 to about $170,000 in 1939. Expenditures for re- 
search on parasites important to meat inspection have ranged from 
about $10,000 in 1940 to $25,500 in 1950. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Discovery of sources of infection of cattle with tapeworms.—The 
Bureau’s investigations have demonstrated the role of a single tape- 
worm carrier as a spreader of cysticercosis (infection with tape- 
worm cysts) in cattle, and disclosed that cattle may acquire infesta- 
tions as a result of drinking from stagnant pools contaminated with 
human feces or from grazing on contaminated pastures. Until re- 
cently, however, no information existed as to the life span of the tape- 
worm eggs that could be used as a basis for controlling infections in 
cattle. Recent investigations disclosed that tapeworm eggs may re- 
main infective on grass of pastures as long as 3 months and in water 
at least 1 month; on hay or other dry forage the eggs retained their 
viability approximately 2 weeks. These findings provide a basis for 
initiating control measures. 

Discovery of hitherto unknown methods by which swine may acquire 
infections of trichinae.—Since the discovery, about 1860, that animals 
can acquire infections of trichinae by consuming trichina-infested 
flesh, it has been considered that this is the only means by which swine 
acquire infections of the parasite. This assumption was supported by 
the finding that about 6 percent of hogs fed garbage harbor the para- 
site whereas only about 1 percent of farm-raised hogs are infected. 
The findings did not serve to explain, however, sources of infection of 
the latter animals. Recent investigations in the Bureau have disclosed 
that swine may acquire infections of trichinae as a result of consuming 
feces of swine that have consumed trichinous flesh. This finding serves 
to explain the presence of trichinae in swine not known to have con- 
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sumed trichinous flesh and opens the way to more effective control 
measures. 

Development of anew, rapid method for detecting trichinae in small 
quantities of pork.—The standard techniques for detecting trichinae 
in pork have consisted of direct microscopic examination “of minute 
pieces of the meat pressed out thin between glass plates, and a more 
cumberson method in which the flesh is ground through a food chopper 
and subjected to the action of a digestive fluid for 18 hours at body tem- 
perature. The former method is an imperfect one. The latter, al- 
though accurate, is cumbersome, time consuming, and expensive. A 
new method of examination has been devised in which pork is pulver- 
ized by use of the Waring blendor to remove the parasites from 
the meat. This method is essentially as accurate as the digestion 
method and has the advantage of requiring only about one-half hour. 
This discovery may prov ide means of making routine examinations 
for trichinae on small quantities of pork more quickly and cheaply than 
is now possible by other methods., 

Discove ry that sarcos poridiosis (a muscle-tissue disease of swine and 
other animals) is caused by a fungus.—Sarcocystis, the organism 
found in cases of sarcosporidiosis, was formerly believed to be a proto- 
zoan (a single-celled animal). This parasite is responsible for wide- 
spread condemnations, under meat-inspection procedures, of parts 
of carcasses of swine, cattle, and sheep, and even entire carcasses. In 
addition, the parasite has been considered to cause mushy hams, which 
is a softening of cured hams, rendering them unfit for use as food. 
Recent investigations in the Bureau disclosed that the parasite is a 
fungus and at times is highly infective. This discovery emphasizes 
the importance of fungi as causes of obscure diseases of man and ani- 
mals, and leads to more effective control measures for this particular 
disease. 


F. SOME ADDITIONAL WORK NEEDED 


Methods by which swine acquire infections of trichinae—Further 
investigations are needed to determine what part rodents, birds, and 
even humans play in transmitting trichina to swine through their 
feces. 

Development of a reliable method of diagnosing trichinosis in living 
swine.—Investigations carried out in the Bureau disclosed that tests 
commonly used in the diagnosis of trichinosis in human beings cannot 
be relied on to detect with certainty trichina infections in swine. A 
reliable test that could be applied to swine, prior to or at the time of 
slaughter, to detect infections of trichinae would permit the affected 
animals to be specially processed to destroy the parasites and permit 
the uninfected carcasses to be sold for use in any manner the consumer 
desires. Reliable tests of this nature would help to solve the problem 
of human trichinosis. 

Finding methods of curing and refrigerating pork and pork prod- 
ucts that would be effective in destroying trichinae-under home condi- 
tions.—Pork-curing processes commonly used in the home are not 
known to be effective in destroying trichinae. The use of home-curing 
and refrigeration methods that could be relied on to destroy trichinae 
would protect a large segment of the population that customarily con- 
sumes home-killed and cured pork. 
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Determining the full effect of trichina infections on the growth and 
development of swine.—Nothing is known of the extent of economic 
losses, caused by trichinae, on the growth and feed utilization of pigs, 
or of the number of deaths that are caused by the parasite. Such 
information would be desirable. 

Determining the possibility of immunizing swine and other animals 
against the acquisition of trichinae and other parasites of importance 
in meat inspection.—Swine are commonly immunized against diseases 
such as cholera. Attempts to immunize laboratory animals against 
trichinae have given promising results. This approach might be effec- 
tive also against parasites other than those transmissible to man. If 
susceptible animals could be immunized by a cheap and effective vac- 
cine, the annual savings to the producer and to meat packers would be 
great. 

To develop strains of animals that carry a genetic factor of resistance 
to parasites such as trichinae.—Investigations have indicated that some 
swine are more resistant to infections of trichinae than other strains. 
Development of strains of swine resistant to infections of trichinae 
would result in enormous savings to the meat industry through the 
elimination of costly processings which are now necessary to destroy 
trichinae, and would at the same time help to protect the large segment 
of the population that consumes home slaughtered and cured pork 
against trichinosis. 

Determining whether current curing and refrigeration procedures 
are serving to develop strains of trichinae that are resistant to these 
procedures —It is common knowledge that strains of bacteria have 
developed that are resistant to certain drugs, such as strains of house 
flies that are resistant to DDT and other chemicals. There is a strong 
possibility that strains of trichinae resistant to the effects of salt and 
low temperatures may be developing. If such strains of the parasite 
should be developing it would necessitate radical changes in curing 
and refrigeration procedures that are now effective. 

Determining sources of infection of cattle, sheep, and swine with 
sarcocystis and other fungus diseases and the effects of the parasite 
on growth and development of the hosts—Under experimental con- 
ditions it was ascertained that this fungus disease may be acquired 
as a result of swallowing feces of animals that had consumed infested 
flesh, but not as a direct result of consuming infested flesh. Little 
is known of the means by which this parasite is transmitted to cattle 
and sheep under range conditions, and nothing is known of conditions 
that are most favorable for its spread, or in what areas the parasite 
is most prevalent. For these reasons no recommendations for control 
can be made. Investigations of the environmental factors governing 
spread of the parasite would provide information that could be used to 
combat this costly parasite. 


MisceLLaANEous Parasites or Does, Wirp ANIMALS, AND Brirps 
‘TRANSMISSIBLE TO Livestock 


(BAI—c-7-2—-Federal 





Regular Funds) 


A. PURPOSE AND NATURE OF CURRENT WORK 


(1) To discover facts concerning parasites of dogs, wild animals, 
and birds that may be transmitted to livestock, as a basis for develop- 
ing control measures with current emphasis on studies of worm 
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parasites; (2) to identify parasites for governmental agencies, State 
institutions, and other groups, and (3) ‘to supply infor mation on the 
importance, relationships, and life histories of such parasites and 
means of control. 


B. CURRENTLY ACTIVE LINE PROJECTS 


c-7-2-1—Identification of parasites of importance in regulatory 
and other work. To provide an essential service in identifying ticks, 
scab mites, and other external parasites involved in inspection pro- 
grams of the Bureau of Animal Industry and its enforcement of 
Federal regulations concerning parasite control; to identify parasites 
for other Federal agencies, colleges, universities, veterinarians, stock- 
men, and others, and to furnish pertinent information to these groups. 

c—7-2-3— Investigations of worm parasites. To study the structure 
and classification of worm parasites, especially those likely to cause 
extensive injury to livestock, as a step in developing control measures. 


C., HISTORY AND EVOLUTION OF THIS WORK 


Systematic studies on parasites of domestic and other animals have 
been an essential part of the Bureau’s work since its establishment 
in 1884. As in every new country, a considerable amount of work 
was necessary to lay a foundation of knowledge concerning the most 
important diseases and parasites that cause losses in livestock in 
this part of the world. The current project, beginning in 1930, con- 
tinued these investigations on ticks, tapeworms of cattle and other 
ruminants, tapeworms of rabbits and poultry, flukes of cattle, round- 
worms of cattle, sheep, and goats, nematodes of poultry, and related 
subjects. These studies laid the groundwork for the current identifi- 
cation service and investigations leading to the control of the parasites. 


D. FUNDS—-ANNUAL EXPENDITURES 


Direct expenditures have ranged from about $3,000 in 1923 to about 

$18,000 in 1943, and have averaged about $13,000 annually during that 

period. Expenditures have ranged from about $15,000 in 1944 to 
$22,900 in 1950. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISH MENTS 


Discovery that the hookworm of man in the South was a new 
species.—Previous to 1902 it was assumed that the hookworm of man 
in the United States was the same as the Old World species. On the 
basis of specimens from the Southern States, as well as from Puerto 
Rico, it was found that the species was new and was named Uneinaria, 
now Necator americanus. This parasite was shown to be the important 
cause of hookworm anemia in this country, the West Indies, and other 
parts of the world. Subsequent work on control measures by the 
United States Public Health Service and the Rockefeller Institute 
has been based on this discovery. 

Discovery that the lancet fluke of cattle and sheep had become defi- 
nitely established in this country.—The lancet fluke (Dicrocoelium 
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dendriticum) a common and injurious parasite of cattle and sheep in 
Europe and some other parts of the world, was shown to occur in a 
restricted area in New York State, a fact confirmed by workers in that 
State. Discovery of the presence of this parasite in the country before 
it has gotten a firm foothold, makes its control simpler than would 
otherwise be the case. Finding it also serves as a warning to be on the 
alert for it in other areas. 

Identifications of ticks, scab mites, and lice of livestock in the United 
States.—This project has been and is now responsible for identifica- 
tions of all external parasites of livestock involved in control and eradi- 
cation programs of the Bureau, thus forming the basis for the im- 
portant work of preventing the introduction and spread of parasites 
which would cost American stockmen millions of dollars every year 
in losses. 

F. SOME ADDITIONAL WORK NEEDED 


Reviews of classifications of economically important parasites.— 
Work in recent years indicates that there should be a review and 
systematic revision of all groupings of parasites important to the 
Bureau’s work. Evidence so far shows that classification of many of 
the so-called common parasites of livestock, poultry, and other animals 
may not be correct. Correct classifications will show relationships 
that will be of material importance in the solution of practical control 
problems. 

Determination of variations within species of parasites.—Evidence 
from other fields shows the necessity of determining the variation 
within so-called species in order to discover whether certain types are 
true species or represent merely strains of a single species of parasite. 
In many instances effective methods of eradication vary with sub- 
species of parasites. In order, then, that such work may be carried 
out intelligently, more complete knowledge of variation within species 
is highly desirable. 

The influence of the host animal's nutrition on parasites of dogs and 
other animals.—Some evidence indicates that nutrition has a profound 
influence on the ability of parasites to injure and cause diseases of 
dogs and other animals. Further investigations of this kind are 
needed to determine the extent of these influences, especially on in- 
ternal parasites and on demodectic or red mange of dogs. 

[njurious effects of whipworms of dogs.—Practicing veterinarians 
are reporting, apparently without adequate evidence, that whipworms 
(parasites occurring the blind gut) of dogs cause symptoms that may 
be ascribed to other diseases. This point should be settled on the basis 
of experimental studies in order to prevent false diagnosis and im- 
proper treatment of injurious diseases of dogs. 


DEVELOPMENT OF TREATMENTS FOR THE DeEsTRUCTION OF EXTERNAL 
PARASITES 


(BAI—c-8-1—Federal-State—Regular Funds) 


A. PURPOSE AND NATURE OF CURRENT WORK 


To develop efficient measures for eradicating and controlling external 
parasites of livestock and poultry. Current work is concerned (1) 
with finding the best means of area-wide control of ox warbles (cattle 
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grubs) which cause an estimated loss of $100,000,000 a year; (2) with 
testing and standardizing insecticides; (3) with determining the 
efficiency of various methods of application and the schedule of treat- 
ment that provides the most effective control of such conditions and 
parasites as sheep and cattle scab, hog mange, fever ticks of cattle, 
sheep ticks, sheep nose grubs, and lice on c: attle, sheep, goats, swine, 
and poultry; (4) with the harmful effects of such insecticides as DDT, 

benzene hexachlor ide, toxaphene, and related compounds. 


B. CURRENTLY ACTIVE LINE PROJECTS 


c-8-1—-1—Development of chemicals to destroy larvae of ox warbles 
on an area basis. To discover insecticides that will kill the newly 
hatched larvae of cattle grubs before they penetrate the skin of the 
host animals, or that will be more effective than the only substance 
— known to be of value (rotenone) against the older grubs in the 

backs of infested animals; to develop methods of application of these 
insecticides on a regional basis in order to reduce infestation or 
eradicate warbles. 

c-8-1-3—Destruction of lice on livestock. To develop safe, practical 

satments for eradicating lice from large herds of beef cattle, sheep, 

pe goats at high altitudes, and from swine in the Corn Belt. Chief 
emphasis i is placed on determining the value of the more promising 
new insecticides such as DDT, benzene hexachloride, lindane, methoxy- 
chlor, TDE, chlordane, and toxaphene. 

c-8-1-4—Treatments for the destruction of sheep ticks. To develop 
improved measures for eradicating sheep keds (ticks). Chief em- 
phasis is placed on determining the value of rotenone and certain newer 
insecticides and the simpler methods of application (such as spraying 
and dusting) as alternatives to dipping. 

c-8-1-5—Treatments for controlling external parasites of poultry. 

To develop simple, practical measures for combating in commercial 
hatcheries the losses from the numerous pests that attack poultry. 
Emphasis is placed on developing safe mixtures that can be sprayed 
directly on infested flocks; on means of fumigation with insecticidal 
roost paints ; and on methods of disinfecting poultry houses. 

e-8-1-6—Ability of wettable 50 percent BHC (benzene hexachlo- 
ride) to destroy sarcoptic mites causing mange of hogs. To determine 
the most suitable mixture of wettable BHC that will completely cure 
common swine mange in one application by spraying, and to compare 
the safety and economy of this treatment with other measures that are 
used or recommended for eradicating hog mange. 


©. HISTORY AND EVOLUTION OF THIS WORK 


The present project was begun in 1914 in an effort to prevent the 
more than $100,000,000 annual loss estimated to be caused by insect 
pests of livestock. This early work on the development of measures 
to combat fever ticks, ox warbles, and scab of sheep and cattle laid the 
foundation for all subsequent research. Information was developed 
and released to producers concerning control measures for costly ex- 
ternal parasites, such as cattle grubs, sheep ticks, hog lice and mange, 
sheep scab, cattle scab, and ear ticks. Improved dips, sprays, washes, 
and dusts, both for individual and group treatment of infested animals, 
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have been devised as research continued. From time to time, the 
emphasis of the work has shifted to different pests of economic im- 
portance to livestock producers, including mites and lice of poultry; 
and current work is aimed at satisfying the more vital needs of 
producers today. 


D. FUNDS-—-ANNUAL EXPENDITURES 


With the investigations of treatments for external parasites financed 
from a fund covering many aspects of parasitological research, esti- 
mates for early years are difficult to obtain. Direct expenditures for 
research on treatments for internal and external parasites varied from 
about $5,000 in 1923 to about $8,500 in 1934, and averaged slightly over 
$6,000 annually. Direct expenditures for such research ranged from 
about $10,000 in 1935 to about $15,000 in 1941. Expenditures for 
research on treatments for removal of external parasites ranged from 
about $30,000 in 1942 to $95,700 in 1950. Additional funds were 
provided for work on cattle grubs in 1950. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Discovery of the essential facts in the life cycle of cattle grubs.— 
This discovery, made in 1890, provided the basis for present research 
on cattle grubs, including the control of these costly parasites. 

Discovery of the essentials in the life cycles of cattle fever tick.— 
This discovery, made in 1891, and later work provided a basis for 
determining the frequency of dipping required to eradicate fever ticks. 
Furthermore, it laid the foundation on which to build the successful 
Federal tick-eradication campaign beginning in 1906. At that time, 
cattle-tick fever was causing direct and indirect losses conservatively 
estimated at $40,000,000 a year. At present, fever ticks are found in 
the United States in only a few counties in Florida and adjacent to 
the Mexican border. There are no known cases of tick fever in this 
country. 

Development and putting into general use of control measures for 
certain common external parasites.—Parasites for which control meas- 
ures have been developed include the following: (1) Hog lice, blood- 
sucking parasites causing gradual and continual loss of condition of 
the host. animal; controlled by recommended dips and medications 
applied by hand. (2) Hog mange, contagious skin disease caused by 
parasites and prevalent throughout the United States; estimated losses 
from the disease average about $2 for each infected animal; controlled 
by dips and benzene hexachloride spray in single-treatment eradica- 
tion. (3) Sheep ticks, occurring in practically all sheep-raising areas 
of the United States, causing losses of body weight and damage to 
fleece of the host animal; controlled by recommended dips, including 
solutions of rotenone and DDT, (4) Sheep scab, caused by mange 
mites, so prevalent in this country just before the turn of the century 
that England prohibited the importation of live sheep from the United 
States; eradicated throughout most of the range areas by dipping, 
although still found on farms; most recent control measure, developed 
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in 1949, is benzene hexachloride dip for single treatment eradication. 
(5) Cattle scab, a skin disease caused by mites; most types of the para- 
sites have been eliminated in this country, largely by dipping. (6) 
Lice, infesting cattle, sheep, goats, and swine, found throughout the 
United States, causing loss of condition in host animals; controlled by 
recommended dips, including chlorinated insecticides. (7) Ear ticks, 
infesting western livestock, weakening the host animal and causing 
loss of condition; controlled by the application of recommended in- 
secticides, including benzene hexachloride and chlordane. 

Discovery of an effective treatment for destruction of sheep nose 
grubs.—These parasites are widely distributed throughout the United 
States, causing considerable loss to sheep raisers. ‘Treatment consists 
of injecting under pressure a weak solution of saponified cresol into 
the nasal passages, 

Demonstration of the value of area-wide control of cattle grubs.— 
Area-wide control of these parasites was shown to be the quickest 
approach to complete eradication of cattle grubs throughout the coun- 
try. On the basis of the work on this project, practical grub-control 
programs have been started in various cooperating States. 

Discovery of the effective fumigant action of benzene hexachloride 
against lice and mites of poultry—The chemical, applied as a roost 
paint, gives effective control of lice and mites that cause extensive 
losses to poultry producers every year. 


F. SOME ADDITIONAL WORK NEEDED 


Practical control of cattle grubs.—The recent advent of many new 
insecticidal materials, notably the chlorinated hydrocarbons, has per- 
mitted unprecedented progress in the control of nearly all external 
parasites except cattle grubs. Research is urgently needed for testing 
these materials against cattle grubs, and the results obtained with 
other external parasites offer promise of success. Furthermore, since 
the destruction of grubs in the backs of infested cattle is the only means 
available at present for combating these parasites, much work must 
be done to determine effective, practical methods of applying the in- 
secticide and to demonstate the advantages and necessity of systematic 
treatment of cattle on a cooperative community basis. 

Control measures for sarcoptic mange.—The recent occurrence and 
apparently rapid spread of sarcoptic mange of cattle in the North- 
eastern States and elsewhere make it imperative to explore without 
delay economical and practical means of controlling and, ultimately, 
eradicating the disease which is more severe than ordinary mange and 
considered to be a serious problem by cattle raisers. 

Evaluation of new insecticides as treatments for external para- 
sites —Recent discoveries of new insecticides have created possibili- 
ties of even greater advantages in parasite control than are now avail- 
able. There is need for continuing research to evaluate the effective- 
ness and safety of numerous forms of medication, as well as the correct 
mixtures and methods of application, so that the maximum benefit 
can be derived from the new chemicals. Moreover there is a need for 
developing additional treatments and chemical measures for control- 
ling injurious pests that are not affected by insecticides now available. 
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GRASSHOPPER AND Mormon Cricket INVESTIGATIONS 


(BEPQ—I-e—5—Federal-State—Regular Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


The purpose of the current work is to discover, develop, or improve 
methods for controlling grasshoppers and Mormon erick Exten- 
sive and recurrent grasshopper plagues are more or less prevalent. 
Mormon cricket plagues occur in some years in more limited areas. 
These insects attack and often destroy a variety of staple crops. They 
also strip range lands causing a shortage of grazing and inducing soil 
erosion. Grasshoppers have caused crop losses totaling from $13,000,- 
000 to more than $100,000,000 annually in portions of 20 to 25 of the 
more western States in the last 14 years. The nature of current re- 
search work is to improve the ability of individual farmers, whole com- 
munities, and Federal-State agencies to control these insects. 


B. CURRENTLY ACTIVE LINE PROJECTS 


I-e-5-1—Studies of grasshoppers attacking cultivated crops. The 
purpose of this work is to develop information on the grasshoppers 
that attack cultivated crops, the species involved and their habits in 
selected representative areas that can be used as a basis for their con- 
trol. 

I-e-5-2—-Studies on effects of cultural control practices on grass- 
hopper abundance. ‘The purpose of this work is to study the effects of 
cultural control practices on grasshopper abundance, and the effects of 
such practices on agricultural economy. 

I-e-5-3—-Grasshoppers attacking uncultivated pastures and ranges. 
Studies are made of the species involved and their habits, distribution, 
and abundance as related to control. 

I-e-54—Baits. Studies are made on the development of grass- 
hopper baits that are more effective, less expensive, or better adapted 
for mechanical spreading. 

I-e—5-5—Insecticidal sprays and dusts. To develop, or improve 
insecticidal sprays or dusts for the control of grasshoppers. 

I-e-5-6—Studies of the abundance, distribution, and habits of the 
Mormon cricket as related to control. The Mormon cricket is really 
a wingless but migratory species of grasshopper. The study is to 
determine if there are restricted breeding centers of this species where 
it ean be controlled quickly and cheaply before it infests much wider 
areas. 

I-e-5-7—Investigations of poison baits, sprays and dusts for Mor- 
mon cricket control. 


C. HISTORY AND EVOLUTION OF THIS WORK 


Grasshoppers have been a more or less continuous scourge ever since 
the country was first opened up to agriculture. The widely calamitous 
outbreaks in the West in 1874-76 led to congressional appropriations 
in 1877-79 for an Entomological Commission to investigate grass- 
hoppers and other important insect pests. This resulted in several 
very valuable research reports on the grasshopper outbreaks of that 
period. None of the control measures attempted in early years was 
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very effective, or practical, until the usefulness of a poison bait made 
of wheat middlings was demonstrated by farmers in the 1880’s. En- 
tomologists since then have gradually developed better and cheaper 
baits, widely demonstrated their value for the control of grasshoppers 
and Mormon crickets, and helped to utilize modern power equipment 
including airplanes for large-scale application. It is because of these 
developments that the intensive and widespread grasshopper and 
Mormon cricket contro! campaigns of recent years, with savings which 
total 7 to 102 million dollars worth of crops annually, have been 
possible. 

As more effective insecticides have appeared during the past 8 years 
their usefulness as sprays and dusts as well as in baits has been tested. 
A dry bran bait easily distributed from planes has been perfected and 
applied with excellent results to millions of acres of range land. The 
extreme effectiveness of certain of these insecticides when applied as 
sprays or dusts has also been demonstrated. These are especially use- 
ful on heavy succulent vegetation where control with baits has been 
less successful. Large-scale trials have shown that by their general 
use early in the summer the infestation of crops can ve prevented. If 
full advantage is taken of these results the prevention of either local or 
widespread grasshopper outbreaks with their attendant enormous 
crop losses now appears practicable. 


D. FUNDS--ANNUAL EXPENDITURES 


Appropriations for the Entomological Commission were $18,000 in 
1877 and $10,000 annually in 1878 and 1879. From 1880 to about 1910 
annual expenditures were small and incidental to other investigations 
of economic insects. From 1910 to 1921 annual expenditures probably 
were less than $5,000. From 1922 to 1936 they were increased with 
fluctuations from $21,700 to $37,500. Since then they have been in- 
creased with some recessions from approximately $63,000 in 1937 to 
$98,000 in 1947 and $95,000 in 1950. 


E. 





EXAMPLES OF OUTSTANDING 





ACCOMPLISHMENTS 


Biological data obtained furnishes basis for development of con- 
trol methods—Much information has been obtained on the habits, 
importance, and distribution of different species of grasshoppers, in- 
cluding Mormon crickets, prevalent in cropped areas and in range 
lands. This information is of great value in the intelligent formula- 
tion and application of control measures. 

Poison baits improved, cheapened and brought into wide use against 
both grasshoppers and Mormon crickets. 

E ficient sprays and dusts developed for grasshopper and Mormon 
cricket control—It has been shown that by proper use of efficient 
sprays and dusts, individual farmers or whole communities can protect 
their crops from infestation and suppress local outbreaks not only 
during a current season but for one or more following seasons. 

Cultural control measures shown helpful in grasshopper control._— 
Trials have demonstrated that where erosion is not a hazard infesta- 
tions can be much reduced by plowing of grain stubble and other land 
to kill or deeply bury the large numbers of grasshopper eggs over- 
wintering therein, and by replacing broad-leaved weeds in fence 
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rows and roadsides with stands of grass that are unattractive to grass- 
hoppers as egg laying and breeding places. 

Inefficiency of certain proposed methods of control determined.— 
A variety of grasshopper-catching machines have been tested or ob- 
served, and found too inefficient and expensive in operation for prac- 
tical use. Studies of grasshopper diseases have indicated that their 
artificial propagation and release are useless because they are of wide 
natural occurrence and can apparently become an important factor in 
grasshopper control only under favorable weather conditions. 


F. SOME ADDITIONAL WORK NEEDED 


Further studies of the habits, food plants, and importance of differ- 
ent species—In these respects the many different species of these in- 
sects attacking cultivated crops and pasture or range forage vary 
greatly. A more complete knowledge of their habits, distribution, 
and food plants is needed in order to determine the best control proce- 
dures to use against them. 

Tests of different poisons, carriers, and attractants to use in baits.— 
New insecticides are constantly appearing that may be cheaper or more 
efficient than those now used in baits. These should be tested. With 
the present high cost of wheat bran, substitute bait materials such 
as orange meal, rye bran, corn bran, apple or pear pomace, that are 
cheap and available in considerable volume, should be tested. 

Tests of new insecticides as sprays and dusts.—Several of the new 
insecticides have been found extremely effective as sprays or dusts 
against grasshoppers. Further information should be obtained on 
best methods of preparing and applying these and others that may 
appear. The investigation of sprays and dusts for grasshopper con- 
trol has revealed new and important possibilities in outbreak pre- 
vention as well as crop protection. 

Investigations designed to determine the cause of grasshopper out- 
breaks are needed.—Data on the many factors having an effect on in- 
crease or decline in grasshopper populations would be collected and 
correlated with grasshopper abundance. This type of information 
might indicate a practical and more economical method of control 
and would help in determining in advance when and where outbreaks 
might occur. 

Wuire-F rrncep Brerie INVESTIGATIONS 


(BEPQ—I-e-S—Federal-State—Regular Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To develop practicable means of controlling white-fringed beetles 
by soil insecticides, crop rotations, and cultural measures. The white- 
fringed beetle is very destructive to cotton, corn, peanuts, other le- 
gumes, potatoes, many other vegetables, flowering plants, and newly 
planted fruit trees. As high as 70 percent of the plants may be killed 
in patches varying from a few square yards to as much as 20 acres in 
some fields. About 267,000 acres are now known to be infested in the 
Southeastern States and additional infested acreage is continually 
being discovered. The aim of current investigations is to lower cost 
of soil treatment with insecticides to kill the white-fringed beetle 
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grubs therein. Work is also in progress to find the most satisfactory 
insecticide for foliage applications to control adult beetles. 


B. CURRENTLY ACTIVE LINE PROJECTS 


I-e-8-1—Biology. To determine the biology of white-fringed 
beetles in new areas of infestation to serve as a basis for new or im- 
proved control measures. 

I-e-8-2—Cultural control methods. To develop practicable means 
of controlling white-fringed beetles by crop rotations and cultural 
measures. 

I-e-8-3—Foliage applications of insecticides. To develop effective, 
safe and economical insecticides for application to crop foliage to kill 
white-fringed beetle adults. 

I-e-8-4—Soil applications of insecticides. To develop effective, 

safe, and economical soil treatments with insecticides for control of 
white-fringed beetle larvae. 


C. HISTORY AND EVOLUTION OF THIS WORK 


White-fringed beetles, native to South America, were first reported 
in the summer of 1936 as injuring peanuts in Okaloosa County, Fla. 
Investigations subsequently showed that in the larval or grub stage 
they were seriously damaging a variety of staple crops, and 1 were pres- 
ent in localized areas from southern Tennessee and North Carolina to 
the Gulf Coast, including Louisiana, Mississippi, Alabama, Georgia, 
South Carolina, and northwestern F lorida. To meet the immediate 
need of information on the biology, habits, food plants and control 
of the insect, an investigation was begun in 1936 and expanded in 1937 
and 1938. 


D. FUNDS--ANNUAL EXPENDITURES 


Following preliminary appraisal in the calendar years 1936-37, 
$6.000 was ‘allotted for research on this insect during the fiscal year 
1938 and $14,400 in 1939. Since then the annual allotment has in- 
creased from $21,000 in 1940 to $29,300 in 1950. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISH MENTS 


Biological information provides basis for control developments.— 
Data on the insect’s habits, seasonal history, and host plants in differ- 
ent areas, fundamental to the development and utilization of control 
measures, have been obtained and published. 

Control by crop rotation developed.—It was found that serious crop 
injury is prevented by alternating crops, such as grains that are un- 
favorable ‘to the beetle, with legumes that are favorable to it. This 
method of control has been put into practical use. 

Control method in cropland developed and used extensively.—Ten 
pounds of DDT per acre applied to the soil will practically eradicate 
the larvae. The treatment provides protection against the grubs for 5 
years or longer. This treatment has now been applied by the Federal 
Government, in cooperation with the States and growers, to over 
24,000 acres of cropland in areas from which the pest is most likely 
to ‘spread. 
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DDT applications to crop foliage found to produce high mortalities 
of adult beetles——This method of control was used in suppressive 
operations on 37,000 acres in 1949, mostly in nurseries and their en- 
virons. 


F. SOME ADDITIONAL WORK NEEDED 


Further investigation of soil insecticides to control grubs needed.— 
Some other new insecticide may give as good or better control at less 
cost than insecticides now in use. Any appreciable reduction in the 
amount and cost of material used per acre in soil treatments will result 
in substantial savings because of the large quantities applied in ex- 
tensive control programs on cropped lands. 

A good insecticidal method of treating uncultivated lands such as 
fencerows, roadsides, and permanent pastures in which white-fringed 
beetle larvae persist in small numbers is needed for use in the pro- 
gram of suppression and prevention of spread. 

A more economical insecticidal treatment of foliage against the 
adult beetles would be of definite value in a control program. New 
organic insecticides already have proved better than those containing 
arsenicals. Other newly developed materials should be investigated. 


JAPANESE BEETLE INVESTIGATIONS 
(BEPQ—I-b-10—F ederal-State—Regular Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To develop more effective, economical, and practical methods for 
controlling the Japanese beetle and for retarding its spread. This 
serious pest of lawns, ornamentals, and numerous agricultural crops, 
is now present in more than 48,000 square miles of eastern United 
States. Current work is concerned with the development or improve- 
ment of methods and materials that may be used by individual farm- 
ers, home owners, and others, or that will aid in retarding the oay 
of the insect. As a basis for the development of control measures, (1) 
studies are made to obtain information on the biology, habits, and 
food plant relations of the insect in newly invaded areas, (2) tests 
are made of various insecticidal materials, both in the laboratory 
and field, and (3) the effective parasites and diseases are studied and 
distributed throughout the area in which the insect is present, to pre- 
vent new infestations from re: aching the high point which was attained 
in the older infested areas. 


B. CURRENTLY ACTIVE LINE PROJECTS 


I-b-10-1— Investigations of the biology of the Japanese beetle. To 
secure detailed information as to the seasonal cycle, behavior, and re- 
actions of the Japanese beetle to conditions in both the older and 
more recently infested areas, as a basis for the development of methods 
of control, eradication, or prevention of injury by the insect. 

I-b-10-2—Surveys to determine dispersal and yearly fluctuations in 
abundance. To determine spread of the Japanese beetle along the 
margins of the area of general infestation and to determine fluctua- 
tions in abundance of the insect in different parts of the generally in- 
fested area, as an aid to various activities relating to its control. 
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I-b-10-3—Recording of meteorological data at Moorestown, N. J. 
To secure meteorological data as an aid to the planning and interpre- 
tation of various phases of the work on the Japanese beetle. 

I-b-10-5—Preliminary experiments with new insecticides and re- 
pellents for use against adult beetles. To test new materials or formu- 
lations that are proposed in order to determine which, if any, are 
worthy of more detailed study. 

I-b-10-6—Field testing of DDT for controlling beetles on fruit and 
shade trees and ornamentals. To determine the minimum dosages 
and most suitable formulations of DDT necessary for effective con- 
trol of the Japanese beetle on various crops. 

I-b—10-7—Tests of materials to prevent mites from increasing after 
the application of DDT to control Japanese beetles. To develop 
effective and safe methods for controlling mites which increase in num- 
bers following the use of DDT for Japanese beetle control. 

I-b-10-8—Field testing of insecticides for control of Japanese 
beetle on corn. To develop the use of materials, including DDT, to 
kill adult beetles on corn and to determine how such materials may be 
used without leaving harmful! harvest residues on corn intended for 
feed. 

I-b-10-9—Studies of insecticidal formulations and methods of 
applying them. ‘To develop snore effective and economical insecticide 
formulations and methods of applying them for the control of 
Japanese beetles, with particular reference to concentrated sprays. 

I—b-10-10—Preliminary experiments to improve Japanese beetle 
traps and baits. ‘To investigate any new materials that might be of 
value as Japanese beetle attractants, and to develop more effective 
types of traps. 

I-b-10-12—Preliminary experiments with new insecticides for the 
control of the grubs. To test in a preliminary way any new materials 
that might be toxic to the grubs of the beetle to determine whether they 
are worthy of more extensive study. 

I-b-10-13—Studies of DDT formulations for control of the grubs 
m nursery and garden soils. To obtain full information on the use 
of DDT for treatment of various soils, to kill Japanese beetle grubs, 
and to determine the effect of that material on plants grown in treated 
soils. 

I-b-10-14—Studies of DDT formulations for control of the grubs 
in turf. To develop full information on the use of DDT against 
grubs of the Japanese beetle in turf land. 

I-b—10-15—Studies of factors influencing the effectiveness of DDT 
in the soil. To determine the influence of factors such as soil type 
and series, the addition of fertilizers and soil conditioners, and soil 
moisture and temperature, on the effectiveness and permanence of 
DDT soil treatments against Japanese beetle grubs. 

I-b-10-16—Effect of inasithehda used for Japanese beetle grub con- 
trol on associated white grubs and other insects. To determine, in 
the course of experimental work with insecticides against grubs of 
the Japanese beetle, the effect of such materials on other white grubs 
and other soil-inhabiting insects present in the experimental plots. 

I-b-10-17—Methods of applying insecticides for control of Japa- 
nese beetle grubs. To develop the most effective means of applying 
both liquid and dry insecticides to the soil for the control of Japanese 
beetle grubs. 
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I-b-10-18—Studies of fumigants for control of immature stages of 
the Japanese beetle. To secure further information on the effective- 
ness of ethylene dibromide alone and in combination with other insec- 
ticides under various conditions and to determine the effect of these 
soil treatments on plants, as a basis for certification of various nursery 
products to meet quarantine regulations. 

I-b-10-19—Mixtures of DDT and ethylene dibromide for the con- 
trol of immature stages. To develop to the fullest possible extent the 
use of mixtures of DDT and ethylene dibromide for the control of 
immature stages of the Japanese beetle in the soil. 

I-b-10-20—Biological tests of DDT-treated soils. To develop a 
method whereby changes in effectiveness of DDT in the soil and the 
need for additional treatment can be rapidly determined by tests 
against insects. 

I-b-10-22—Methods of suppressing isolated infestations. To de- 
velop methods whereby isolated Japanese beetle infestations may be 
eliminated as secondary centers of spread. 

I-b-10-23—Field collection and colonization of Tiphia vernalis. 
To secure the establishment of this insect parasite of Japanese beetle 
grubs at as many points as possible wherever the beetle becomes estab- 
lished, in order that it may help reduce the general level of infestation. 

I-b-10-24—Field collection and colonization of Tiphia popillia- 
vora. To secure the establishment of this insect parasite of Japanese 
beetle grubs at as many points as possible wherever the beetle becomes 
established, in order that it may help reduce the general level of 
infestation. 

I-b-10-25—Studies of the biology of T%phia popilliavora and its 
strains, and the development of rearing methods. To determine more 
exactly the extent to which the seasonal history of the two strains of 
this species fit in with that of the Japanese beetle in different localities, 
and to develop methods whereby they may be reared in quantity for 
release at favorable points. 

I-b-10-26—Field collection and colonization of Centeter cinerea. 
To secure the establishment of this parasite of the adult beetle at as 
many points as possible wherever the Japanese beetle becomes estab- 
lished, in order that it may help reduce the general level of infestation. 

I-b-10-27—Biology, rearing methods, and experimental field 
colonization of Dexia ventralis. To determine whether this parasite 
may be effective in areas newly infested by the Japanese beetle. 

I-b-10-28—Native insect parasites and predators that attack the 
Japanese beetle. As the Japanese beetle extends its range into new 
areas, to determine whether and to what extent any native natural 
enemies attack it, as a basis for studies leading to their possible 
colonization. 

I-b-10-29—Preliminary studies of disease-producing microorgan- 
isms (other than those causing the milky disease) that attack the 
Japanese beetle. To secure as much information as possible about the 
various disease organisms (other than those producing the milky 
disease) that may attack the Japanese beetle, with a view to their 
possible utilization in control. 

I-b-10-30—Value of various strains of the milky disease organisms 
as control factors. To determine the value of the various strains of 
the milky disease organisms that may be encountered, and to develop 
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methods for propagating any that appear of special value for 
colonization. 

I-b-10-31—Field studies of the milky diseases of Japanese beetle 
grubs. To determine the value and adaptability of the milky diseases 
of Japanese beetle grubs under a wide range of climatic conditions. 

I-b-10-32—Susceptibility of native white grubs to the milky dis- 
eases of Japanese beetle grubs. To determine the susceptibility to 
milky diseases of native species of white grubs found in the same 
locations as those of the Japanese beetle, with the idea that susceptible 
native grubs may be controlled, as well as to aid in the establishment 
and maintenance of the diseases in areas where the Japanese beetle 
population is still low. 

I-b-10-33—Search for a practical artificial culture medium for 
producing the milky disease organisms. To develop an artificial 
medium on which the milky disease organisms can be developed to the 
spore stage with a view to utilizing such a medium instead of Japanese 
beetle grubs in the large-scale production of spore material. 

I-b—10-34—Distribution of milky disease organisms to supplement 
natural spread. To secure the establishment of the milky disease 
organisms at representative points in all areas that become infested 
by the Japanese beetle, in order to prevent the insects at such points 
from becoming excessively abundant. 

I-b-10-35—Biological tests of milky disease spore dust produced 
commercially under Secretary license. To make certain that the 
milky disease spore dust produced commercially under Secretary 
license by methods developed in the Department is up to standard to 
protect the interest of buyers of this material. 

I-b-10-36—Studies of chlordane formulations for destruction of 
Japanese beetle grubs in turf and in nursery and garden soils. To 
develop full information on the use and effectiveness of chlordane 
against the grubs of the Japanese beetle in turf and in garden and 
nursery soils, 


C, HISTORY AND EVOLUTION OF THIS WORK 


The Japanese beetle was first found in the United States, in New 
Jersey, in 1916. Work was started in 1917 and has continued to the 
present time. Attention was first given to obtaining information on 
the biology and habits of the beetle and to the development of methods 
for controlling or eradicafing it. Eradication was soon found to be 
out of the question with available funds and methods. The beetle con- 
tinued to spread in all directions from the area where it was first 
found. Increasing damage in the older infested area led to intensifi- 
cation of studies of all possible methods of control, and to efforts to 
retard spread. Studies of insecticides, soil fumigants, treatments for 
nursery stock to permit movement under quarantine regulations, and 
the importation and establishment of parasites shared major atten- 
tion. Work with parasites included the release of colonies of the 
more promising ones in as many places where the beetle occurred as 
possible. Later, work on diseases found to be killing off a great many 
Japanese beetle grubs in the older infested area resulted in discovery 
of the control value of milky disease. This was followed by intensive 
studies beginning in 1934 that resulted in development of a practical 
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method for producing a powder containing milky disease spores 
which can be readily applied to turf and other grub-infested areas, 
thereby facilitating distribution of the organism. During the 1940's 
distribution of the milky disease, in cooperation with numerous State 
and Federal agencies, was a major activity. Renewed emphasis was 
placed on work with insecticides that started in 1943 with discovery 
of the value of DDT for controlling both the adult beetles on plants 
and the grubs in the soil. The oriental beetle and Asiatic garden 
beetle, two species new to this country, caused concern about 1926, and 
studies of their biology, habits, and control were made from 1926 to 
1934. ‘These beetles did not develop into serious pests, and they have 
received only incidental attention since 1934, 


D. FUNDS—-ANNUAL EXPENDITURES 


Expenditures for the first few fiscal years were approximately 
$4,000 in 1918, $8,500 in 1919, and $23,000 in 1920. From 1920 to 1928 
annual costs ranged from about $65,000 to $114,000, averaging roughly 
$88,000. Since 1928 annual expenditures have ranged from approx!- 
mately $101,000 to $160,000, averaging close to $123,000. Obligations 
for 1950 were about $140,000. Expenditures for work on Asiatic 
beetles averaged about $12,000 per year from 1927 to 1934. Work on 
these beetles has since been incidental to that on the Japanese beetle. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


DDT found effective to control adult Japanese beetles —The wide- 
spread use of DDT for controlling the Japanese beetle on plants may 
be credited to the results of research carried on by this Department. 
The first available insecticide that actually kills many beetles, it has 
almost entirely displaced materials formerly used, except where resi- 
dues on harvested crops may be considered hazardous to consumers. 
One or two applications will afford protection to most plants for an 
entire season. In the absence of treatment the feeding of adult beetles 
may destroy crops and many different kinds of ornamental plants 
completely or cause severe to almost complete premature loss of foli- 
age. The beetles feed on over 275 kinds of plants. 

Repellent sprays developed to protect plants from adult Japanese 
beetles.—Lead arsenate sprays, rotenone sprays and dusts, and 
hydrated-lime dusts and sprays were found to be good repellents by 
Department entomologists. These materials were depended on to 
prevent serious damage by the Japanese beetle prior to the recom- 
mendation and use of DDT. They killed few beetles but prevented 
thousands of dollars of crop losses annually for many years by keep- 
ing beetles away from the plants to which they were applied. 

Effective bait traps for adult beetles developed ——The thousands of 
traps used annually by the general public for reducing the general 
level of the beetle population and by entomologists for locating infes- 
tations in areas not known to be infested are the result of years of 
work by the Bureau. Many types of traps and hundreds of materials 
believed to have value as attractants were tested. Painted yellow 
and baited with a mixture of geranoil or anethole with eugenol, the 
best traps catch thousands of beetles in moderately or heavily infested 
areas and detect the presence of beetles in lightly infested areas before 
the average person notices them. 


a a Eo 


or ©. 


eine 
oa of 


TS 


2 mh =" COffo 


J 


re 


im. @. 





ee ae 


LRN S TR RITE 


PESTS AND PESTICIDES 2119 


Treatments developed to permit shipment of fruits and vegetables 
from infested areas.—Treatments have been developed that permit 
shippers of fruits and vegetables in the Japanese beetle quarantine 
area to market their products i in areas where the beetle does not occur. 
The outstanding example of such a treatment is the use of methyl 
bromide or DDT to treat refrigerator cars used to ship vegetables. 
These procedures have made it ‘possible to continue the shipment of 
these products from the infested area without spreading the beetles 
over the country. 

Development of milky disease a milestone in insect control_—The 
development of the practical use of milky disease by the Bureau is the 
first instance in which a disease organism has been widely used suc- 
cessfully for insect control. It frequently reduces the number of grubs 
that would otherwise develop into beetles by well over 90 per cent. A 
single treatment lasts indefinitely and the disease soon spreads beyond 
the treated area. The subject of a public service patent, over 150,000 
pounds of milky disease spore dust have been produced by the Bureau 
for its research work and for distribution in cooperation with numer- 
ous State andt Federal agencies. Private producers licensed by the 
Department have made the material available commercially to the 
general public. 

Chemical soil treatments protect valuable turf from damage by 
Japanese beetle grubs—Department entomologists have developed 
treatments that practically eliminate Japanese beetle grubs from turf 
areas. These treatments prevent serious injury to grass in valuable 
park areas, golf greens and fairways, cemeteries and lawns. The 
grubs of the ‘beetle develop in the soil and feed heavily on the grass 
roots. A I: ge number of grubs in an area can destroy valuable lawns, 
golf greens, etc., completely. For years lead arsenate and carbon 
disulphide emulsion were depended upon for control. Recently DDT 
has displaced the earlier materials used and chlordane has been 
found of great value, especially when serious damage is imminent and 
quick results are essential. 

Methods developed to destroy immature stages of Japane se beetle 
in soil about roots of plants to satisfy quarantine requirements.— 
Methods have been developed and continually improv “ad for prevent- 
ing or eliminating Japanese beetle infestation in nursery soils, and in 
soil about the roots of balled or potted nursery stock and greenhouse 
plants. These methods make it possible for the nursery and green- 
house industry within the infested area to conduct business in “other 
parts of the country. Prior to 1940 the recommended treatments were 
based on screening and sanitation, washing of the soil, or the use of 
heat, and such chemicals as carbon bisulphide, naphthalene and lead 
arsenate. In 1942 an ethylene dichloride treatment was ee 
which soon displaced materials previously used for treating balled 
and potted plants and some 414 million plants have since been treated 
with it. More recently ethylene dibromide has been found superior to 
ethylene dichloride and is rapidly being utilized commercially, both 
alone where immediate results only are necessary and in combination 
with DDT or chlordane when a longer lasting treatment is required. 

Parasite colonization program contributes to natural control of the 
Japanese beetle.—Surveys have shown that the spring Tiphia, a para- 
site imported from the Orient and distributed by the Bureau, may de- 
stroy around 30 percent or more of the Japanese beetle grubs in areas 
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in which it is established. Through 1949, 1,983 colonies of this parasite 
were liberated by the Department, in cooperation with State agencies, 
in a wide area extending from New Hampshire to Virginia and west- 
ward to Ohio. Four other imported parasites have been liberated at a 
number of places and have become established with varying degrees 
of success. 

F. SOME ADDITIONAL WORK NEEDED 


Studies of Japanese beetle in newer infested areas.—As the Japanese 
beetle spreads farther north, south, and west it is becoming increas- 
ingly difficult from a practical and economical standpoint to study 
these areas adequately from the New Jersey headquarters. There is a 
need to set up at least two substations in the outer area of infestation 
from which intensive studies may be carried on to develop control 
practices to meet local needs; also to facilitate colonization of milky 
disease and parasites to suppress the beetle population. 

Development of new insecticides or repellents needed for controlling 
adult beetles—While DDT is very effective in controlling the Japanese 
beetle and is generally used for this purpose it has certain disadvan- 
tages, including hazards from residues and the increase of mites as 
pests following its use. Hence, the urgent need to continue to evaluate 
all promising new materials that become available. A material that 
can be recommended for use on corn to be used for fodder or on fruits 
that ripen during the beetle season is especially needed. 

Development and evaluation of concentrated sprays.—Considerable 
progress has been made at other entomological laboratories toward 
developing concentrated sprays for insect control. Where such sprays 
can be used there is a large saving in the amount of material and time 
needed to treat a given acreage. Concentrated spray formulations 
should be developed and evaluated for Japanese beetle control and 
equipment adapted for their application under a wide variety of 
conditions. 

Natural enemies should continue to be colonized in new infested 
areas in which they are not present. Most State and other public 
agencies look to the Department as a source of milky disease spore dust 
powder and parasite colonies when the beetle invades new territory 
under their control. The proven value of milky disease and of the 
parasite, Ziphia vernalis, justifies that the colonization work be 
continued. 

Development of artificial culture medium needed for the practical 
production of milky disease—At present milky disease can be 
produced only on grubs of the Japanese beetle. Collection of the 
necessary number of grubs is expensive and not always a simple prob- 
lem. An artificial culture medium would permit production of milky 
disease spore dust at a much lower cost than the present procedure 
of inoculating living grubs. 


INVESTIGATION OF EuRoPEAN CHAFER 
(BEPQ—I-b-11—Federal-State—Regular Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


The purpose of this work is to develop methods for controlling and 
limiting the spread of the European chafer. This is a new foreign 
insect pest of considerable potential economic importance. It occurs 
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now in an area embracing nearly 400 square miles in New York. 
Chafer grubs are capable of serious damage to grains, other crops, 
and pastures. Department entomologists are participating in a co- 
operative investigational program on this insect. They are directly 
responsible for the work to (1) develop satisfactory survey methods, 
(2) make full use of all available parasites and diseases of the Eu- 
ropean chafer to reduce the general population level as much as pos- 
sible as a means of limiting spread, and (3) develop methods for 
treating nursery stock and soils to permit free movement of nurserv 
stock without danger of introducing the insect into new areas. 


B. CURRENTLY ACTIVE LINE PROJECTS 


I-b-11-1—Biological control of the European chafer. To introduce 
and establish as many of the foreign parasites of the European chafer 
as possible; to study the biology and host relationships of any foreign 
parasites that become established and of any native parasites that 
adapt themselves to this host so as to fully utilize them; to find and 
utilize diseases that will attack the grubs. 

I-b-11-2—Development of methods of survey for the European 
chafer. To develop a practical survey trap or device, preferably 
automatic in operation, that will reveal the presence of the European 
chafer with a minimum of effort and expense. 

I-b-11-3—Development of methods of treating nursery stock and 
soil to prevent spread of European chafer. To develop methods of 
treating nursery soils and balled and potted nursery stock that will 
kill all European chafer grubs and eggs present, without injury to 
the plants, and thus permit free movement of the nursery stock from 
the infested area without danger of introducing the insect into new 
areas. 

C. HISTORY AND EVOLUTION OF THIS WORK 


The European chafer, of European origin, was first noticed in 
New York State only a few years ago. Research on this problem 
was undertaken by several local agencies, soon after the potential im- 
portance of the European chafer was recognized. Department ento- 
mologists participated in this work on a very limited informal basis 
from 1944 to 1948. A Federal laboratory was established at Geneva 
in 1949, and cooperative work on certain phases of the problem in New 
York was started. 


D. FUNDS--ANNUAL EXPENDITURES 


From 1944 to 1948, not more than a thousand dollars were expended 
in a single year. Expenditures were approximately $2,000 in 1949 
and $10,500 in 1950. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Parasites of European chafer introduced from France.—Several 
colonies of parasites have been imported from France and liberated 
in the area infested by the European chafer. It is too early to deter- 
mine whether the parasites have become established, 
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Black or red bait traps containing Java citronella oil catch more 
European chafer beetles than traps of other colors containing the 
same or other attractants. This discovery is important. It provides 
the first hope that an effective device can reveal automatically the 
presence of the chafer, and will soon be available for determining 
its distribution on a practical basis. 


F. SOME ADDITIONAL WORK NEEDED 


The importation and establishment of natural enemies of the Eu- 
ropean chafer.—This work should be continued until as many of the 
parasites from the native home of the European chafer as possible are 
established in this country. 

Studies of diseases of European chafer grubs.—Diseases which have 
been observed to attack chafer grubs in the infested area should be 
studied from the standpoint of using them in a practical way to 
reduce the numbers of beetles. If effective methods for inoculating 
soil with promising disease organisms can be worked out, a disease 
distribution program should be undertaken. 

Dips for balled or potted nursery stock.—An effective insecticidal 
dip for eliminating chafer grubs in balled or potted nursery stock 
is urgently needed because of the extensive nursery plantings in the 
infested area. 

Evaluation of insecticides promising as soil treatments to eliminate 
chafer grubs in nursery soils—Further tests with materials found to 
be promising in preliminary work are needed to see if a p ractical 
treatment to eliminate grubs in nursery soils can be developed. Addi- 
tional insecticides should also be tested for this purpose. (The con- 
trol of European chafer grubs attacking field crops is the responsi- 
bility of cooperating agencies. ) 


Investications To Repuce Crop Damage Causep py NEMA'TODES 
(BPISAE—b-12-1—Federal-State—Regular Funds) 


A. PURPOSE AND NATURE OF CURRENT WORK 


To study the relationship of nematodes, or eelworms, to plants, par- 
ticularly their significance as crop pests and in general as limiting 
factors in crop production. Nematodes are complex organisms. They 
represent one of the largest groups of the animal kingdom. Most of 
them are harmful, few beneficial to man and agriculture. About 60 
different kinds are known to attack man (e. g. hookworm) ; a still 
larger number parasitizes domesticated and other higher animals. 
They are equally numerous in insects and other lower animals and 
abound in the soils and in fresh and marine waters; hundreds of kinds 
attack crops and other plants. 

Nematodes that live in the soil and attack plants are with few ex- 
ceptions not visible to the naked eye. They are difficult to identify 
and to study. Thousands of different kinds are known to occur in the 
soil, but the greater part is not yet described. Their number in our 
agricultural land has been estimated to vary between 2.9 to 18 millions 
per square yard in the top six inches of soil. The significance of most 
of them is still unknown. Symptoms caused by those that attack 
plants, such as wilting, lack of vigor, unhealthy appearance, discolora- 
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tion and early drop of leaves, dieback, etc., are usually attributed to 
other causes. Their significance as plant pathogens and as a drag on 
production, therefore, has been, aa still is, far underestimated and 
not infrequently ignored. Many nematodes attack the roots and 
other underground parts of plants, some the stems and leaves, or the 
flowers, seeds, or fruits. As soil pests their control is difficult. Known 
curative treatments of infected plants are few. Control through sani- 
tation, cultural treatments, crop rotation, and physical and chemical 
soil treatments is being practiced and methods are continuously being 
improved. Specific soil fumigants lethal to nematodes are tested 
here and apparatus and methods of application studied. Since recog- 
nition and identification of these pests needs the training of a spe- 
cialist, the present project includes an information service for growers, 
investigators, and regulatory officials, comprising some 1,500-2,000 
requests annually. Having to do with plant pests, the outbreaks of 
which are not usually foreseen, the work is open to frequent changes 
through urgency of new disease and pest situations. 


B, CURRENTLY ACTIVE LINE PROJECTS 


The ultimate purpose of work is to add to our knowledge of the 
various groups of nematodes, to study their relationship to the plant 
hosts, to determine their significance as disease and pest factors, and 
to develop methods for their control. 

b-12-1-1—The root-knot nematodes and their control. These 
nematodes derive their name from-the fact that they usually cause 
knots and swellings on attacked roots. Over two thousand plants, 


including most of our crops, are known to be attacked by them. They 
are one of the most perplexing agricultural pest problems the world 
over because of their hidden life in the soil and their minuteness. 

b-12-1-2—The bulb and stem nematodes and their control. As the 
name implies, some of these nematodes attack stems, leaves and even 
seeds and fruits of plants. Many of the 350 or more host plants are 
important crops (e. g. alfalfa, clover, potatoes, sweetpotatoes, straw- 
berries). 

b-12-1-3—-The sugar beet nematode and other cyst-forming het- 
eroderas and their control, with exclusion of the golden nematode of 
potatoes. In this group of important plant nematodes the female 
transforms into a cyst-like body protecting the eggs and larvae which 
may remain viable for many years. Sugar beets, legumes, cereals, 
grasses are examples of crops attacked. 

b-12-i4+—The nematodes causing die-back in lilies, the chrysan- 
themum foliar nematode, the nematode causing light seeds in rice, 
and other types of bud and leaf nematodes and related forms and their 
control. This is a large group of plant-attacking nematodes; some 
live in leaves or destroy the tender tissues of buds and young shoots. 

b-12-1-5—The meadow, the wheat and grass, the citrus and other 
plant-parasitic and plant pathogenic nematodes and their control. 
This project embraces work on a wide variety of plant-attacking 
nematodes, some parasitic in roots, other in stems, leaves, flowers, and 
seeds. Certain forms are distributors of such disease germs as bacteria 
and fungus spores. 

b-12-1-6—The nematodes of the soil, of fresh and marine waters, 
and their significance for plant life and for man. The object of this 
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work is to identify and describe the thousands of nematodes occurrin 
in soils and waters and to determine their relationship to plant aad 
and crop production and other activities of man sang water sup- 
ply, sewage disposal plants, tanneries, vinegar industry, artificial food 
for aquarium fishes, ete. ). 

b-12-1-7—-Nematodes as parasites and as pathogens of insects and 
other invertebrates. To study nematodes that attack and control 
noxious insects, snails, and similar pests and to develop methods of 
their use in combating such pests. Some of these nematodes control 
grasshoppers, others 5 apanese beetle larvae and larvae of the white- 
fringed beetle, still others kill mosquito larvae. There are thousands 
of such insect-attacking forms, many of which are controlling noxious 
insect types. 

b-12-1-8—A study of soil fumigants and their application in nema- 
tode control. To test and screen chemicals as to their toxic action to 
nematodes and to develop methods of application for those found to 
be effective. 


©. HISTORY AND EVOLUTION OF THIS WORK 


This department published its first bulletin on the root-knot nema- 
todes in 1889. In 1906 a separate unit under the name “Agricultural 
Technology” was established, the main function of which concerned 
the present project. In 1928 the designation was changed to “Division 
of Nematology.” Although certain nematode pests of plants are long 
known (e. g. wheat gall nematode since 1743) general recognition of 
the problem of plant nematodes was slow and still is not fully appre- 
ciated. Again and again progressing research has eventually proved 
obscure disease troubles to be of nematode origin. Recent develop- 
ment of efficacious nematocides have contributed materially to a better 
evaluation of the plant nematode problem since it was demonstrated 
that the elimination of nematodes from the soil by means of soil fumi- 
gants regularly increased yields and reestablished fertility in so-called 
sick soil and land considered marginal. The teeming multitudes of 
these nematodes in our agricultural and other soils, their diversity and 
complexity in structure, in mode of life and in relation to environ- 
ment and to plants and crops and to noxious insect pests make them 
a problem of primary a cance for agricultural research. Work is 
carried on as follows: Headquarters in Beltsville, Md., field work at 
Coastal Plains Experiment Station, Tifton, Ga., Salt Lake City, Utah, 
and Puyallup, Wash. 


D. FUNDS—ANNUAL EXPENDITURES 


For the period 1906 to 1920 annual expenditures for the present 
project are roughly estimated as having been between $15,000 and 
$30,000; for 1922 at around $40,000. In 1930 they were $57,900; in 
erat $50,000; and in 1940, $49,000. In the fiscal year 1950 they were 
374,750. 
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E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Development of soil fumigation for plant nematode control is to a 
large degree the result of work under the present project. The man- 
ufacturer of nematocidal soil fumigants alone presently comprises 
an industry with an annual production of over $5,000,000, and the 
crop increases due to use of fumigants have a value of at least four 
times this amount. 

Development of a curative hot-water-formalin treatment for nema- 
tized bulbs (narcissus, iris, Easter lilies) has resulted in annual sav- 
ings for the bulb growers of this country of over $1,000,000. 

Work under the present project was instrumental in the discovery 
and identification of such pests as the golden nematods of potatoes on 
Long Island (now under quarantine), of the strawberry dwarf nema- 
todes, of the potato-rot_ nematodes, of the citrus nematodes of the 
nematodes causing decline and bronzing of box, of the nematode 
causing red-ring in coconut palms, of the nematodes destroying the 
spawn in mushroom beds, etc. 


F. SOME ADDITIONAL WORK NEEDED 


The relationship of root-attacking nematodes to the so-called slow 
decline in peach, plums, walnut, olive, fig, and pear orchards.—Obser- 
vations point to the fact that various nematodes may cause this slow 
decline through mutililation of the roots of affected treets. Experi- 
mental proof for this is lacking and it is a laborious and technically 
rather difficult problem. 

The distribution of cyst-forming heteroderas in the United States. — 
Fragmentary observations appear to show that various species of this 
group of serious crop pests hitherto known only from foreign coun- 
tries actually may also occur here. Information on this question 
would furnish basic facts for proper quarantine action. Interceptions 
by plant quarantine officials during the past year and a study of these 
interceptions indicates that a large percentage of plant shipments 
entering the United States contains some of these nematodes. Pre- 
sumably also they have arrived in shipments during past years when 
no search for them was made. 

The problem of nematodes as vectors of soil-borne viruses.—Since 
nematodes feed by puncturing and sucking, the question of their 
possible action as vectors for certain soil-borne viruses is raised again 
and again, particularly in cases where other vectors have not yet been 
identified. 

A census of the types and numbers of nematodes occuring in repre- 
sentative samples of agricultural lands in the United States.—No re- 
cent and up-to-date counts of nematode populations in agricultural 
lands are available for this country, nor data as to the make- -up of 
these populations—i. e., the species and genera. Such counts and 
identifications are ae as basic facts for a variety of problems of 
crop nematology. 
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A study of all the nematode speaiee that attack single crop plants 
such as cotton, clover, the pea, the lima bean, tobacco, corn, etc.—In- 


formation of this character would be of much help in plant disease 
work, 


INVESTIGATIONS ON Nemartopes As Limirine Facrors 1x Crop 
PRopuCcTION IN THE NoRTHEAST, THE SouTH, AND SouTHWEST 


(BPISAE—RM : b-48—Federal-State—RMA Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


Of the plant nematode pests known to occur in the Northeast, the 
so-called golden nematode of potatoes is of most significance since it 
is considered one of the most serious potato pests. It has perplexed 
investigators and growers, because it does not disfigure the potato 
nor produce disease symptoms on it. Tubers appear to be healthy 
but, with increasing infestation, are getting smaller and eventually 
the yield will be nil. Furthermore cysts with viable larvae may per- 
sist in soil up to 12 years even in absence of a host crop. Besides the 
potate, tomatoes, and a number of related weeds are known to be 
attacked. In this country extensive surveys failed to show its presence 
outside a region on Long Island where the infestation generally is 
still light. ‘The purpose of the present work is to study this pest under 
Long Island conditions, to develop control means, to implement the 
quarantine regulations established by New York State and the Federal 
Government and to prevent the further spread of this nematode. In 
all countries where the pest occurs, it is quarantined or otherwise regu- 
lated; production of potatoes is prohibited on infested land or re- 
stricted to long rotations with nonhost plants; seed-potato production 
is prohibited on infested land and also production of crops, particu- 
larly root crops, that are shipped out of the region and thus may help 
its distribution in carrying attached cysts. ‘The serious threat this 
soil-borne pest therefore presents for two of our main food crops, 
potatoes and tomatoes, calls for a concentrated effort to develop 
methods of combating it. 

In the South, particularly in Florida, plant nematode problems have 
rapidly become extremely acute. While previously the so-called root- 
knot nematode was considered by many as the only serious plant nema- 
tode pest, it became apparent that in the South other root-attacking 
nematodes were equally, even more, of a factor in limiting crop yields, 
particularly of tobacco, cotton, peanuts, citrus, forage crops, in- 
cluding legumes and truck crops. Thus various regional plant nema- 
tode pests hitherto little known or entirely new are investigated in- 
cluding a number of mysterious or unexplained crop diseases which 
are suspected to be caused by root-attacking nematodes. A special 
effort is made to identify the forms attacking truck crops, citrus and 
other tropical fruits, strawberries and ornamentals. Since Florida 
offers all year round more or less optimal conditions to carry on soil 
treatments for nematode control, general screening testis with chemi- 
cals thought to have nematocidal action are made at this newly estab- 
lished laboratory. 

In the Southwest growers and investigators have long claimed the 
need to identify their crop-nematode problems and to determine con- 
trol methods adapted to regional climatic conditions and to irrigation 
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agriculture. In this region, root-atacking nematodes, such as the 
root-knot nematodes and the meadow nematodes have been known as 
limiting factors in the production particularly of winter vegetables, 
of cotton, of alfalfa, and also of citrus and dates. But other plant 
pathogenic nematodes too are prevalent, some obviously mssilie to 
this part of the country. Control methods have to be worked out 
for these various pests and to be adapted to regional and locational 
conditions. 


B. CURRENTLY ACTIVE LINE PROJECTS 


General inve stigations and infor mation service on re gional plant 
nematodes in the Northeast, the South, and Southwest —The regional 
plant and soil nematodes are collected and studied. Growers and 
investigators are informed on nematodes found in submitted plant 
and soil specimens and information on control, etc., is furnished. 

Nematodes and their relationship to dieback and slow decline in 
citrus plantings——This work embraces a study of the various types 
of nematodes that attack the roots of citrus and includes the determi- 
nation of the relationship ofseach of these nematodes to root decay and 
decline of citrus trees. Tests with various rootstocks are made as to 
resistance to these pests, also studies on the life cycle, the feeding 
habits, the propagation, means of spread of these organisms includ- 
ing investigations of their enemies and diseases and other natural 
control factors, of their control by curative treatments on infected 
growing trees and of the seedling stages. Soil fumigation tests of 
orchard areas before planting and of planting sites for replacements 
of the trees are made. Surve eys on the present distribution of these 
various nematodes are carried out and means of sanitation and of 
prevention are tested. 

The golden nematode of potatoes —This work embraces a study of 
the golden nematode itself, its structures and functions, its life cycle, 
its propagation, its mode of feeding, its effect upon the potato, the 
tomato, and other host plants, its host range, its spread and distribu- 
tion, and its natural enemies. The effect of climatic conditions and 
other physical factors on the organism is investigated Control by 
cultural methods, by crop rotation, through s sanitation and through 
the use of toxic chemicals (nematocidal soil fumigants) is studied and 
means of prevention of its spreading are explored. In cooperation 
with the New York State Department of Agriculture and with the 
Federal quarantine agencies, its present distribution in this country 
is established through surveys: inspections of foreign plant ship- 
ments, or other shipments that may carry this pest are made to pre- 
vent further entries; methods of cleaning such shipments as well as 
infected plants and plant material of the pest through washing, fumi- 
gation, hot-water treatments are developed. 

A study of the significance of weeds in regional plant nematode 
problems.—Observations have shown that certain weeds are highly 
resistant, even immune, to nematode attacks. Such weeds have been 
observed to make up the prevalent weed flora in certain regions where 
specific plant nematodes are widely distributed. Other weeds, how- 
ever, are attacked by root nematodes and in control attempts by 
rotation may carry an infestation over a rotation period and nullify 
such a control effort. Work under the present project therefore 
attempts to gather information on weeds and the nematodes that 
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do or do not attack them, and to apply the results to the control of 
noxious forms. 

Control of nematodes injurious to vegetable crops.—These investi- 
gations attempt to develop methods of producing vegetable seedlings 
nematode free and to protect the plants after transplanting to the 
field. The prevalent nematode pests in each vegetable producing 
region are identified. Methods of their control through rotations, 
cultural procedures, sanitation, and prevention are oe con- 
sidering regional and locational conditions. Similarly soil fumiga- 
tion treatments are tested and adapted to regional and locational 
conditions. ‘This work is carried on in the South as well as in the 
Southwest. 

Study of legumes and their relation to prevalent regional plant 
nematode pests.—In the South as well as the Southwest certain legumes 
disappear from mixed forage plantings or fade out in pure stands 
(e. g. alfalfa, ee after 2 to 3 years. Evidence is at hand that 
root-attacking nematodes are at least in some instances the cause of 
these failures, since soil treatments with nematocidal chemicals dem- 
onstrate that these same legumes persist #f nematodes are eliminated. 
The work comprises a study of the nematode types that attack these 
legumes and also includes the testing of legumes and their varieties 
and strains as to nematode resistance or immunity. 


C. HISTORY AND EVOLUTION OF THIS WORK 


During the late thirties, a potato grower in the region of Hicksville, 
Long Island, complained about crop failures in one field. The pota- 
toes harvested were apparently healthy and clean but small, and the 
field grew up in weeds while the potato plants died early. Fertilizers 
did not seem to help and applications of trace elements did not have 
any effect. Eventually in 1941 it was discovered that this field was 
badly infested with what is known as the golden nematode of potatoes. 
This is a pest known in certain countries of northern Europe since the 
time of the First World War. Eventually its significance as a serious 
threat to potato production was recognized and countries like Sweden 
and Denmark established strict regulations for its control in the late 
1920’s, Sweden prohibiting production of potatoes on infested land. 
In north Germany similar measures were taken. ‘The pest was even- 
tually also discovered in Holland and there too the Government estab- 
lished regulations in 1941. In the British Isles, the pest was present 
since the beginning of this century but not properly recognized and 
its seriousness was doubted. Today the British Isles and parts of 
Ireland are possibly the most badly and most widely infested regions 
known. On Long Island a nematologist was assigned to the study 
of this pest in late 1941; a survey demonstrated the presence of the 
pest at that time on about 600 acres. The study of the organism and 
its effect on potatoes was initiated in 1942. Eventually the New York 
State Department of Agriculture and the Federal Government estab- 
lished regulatory measures following an extended survey of commer- 
cial potato plantings in the Northern States west to North Dakota 
which demonstrated that the pest was apparently still restricted to 
Long Island. Succeeding surveys on Long Island increased the in- 
fested acreage to between 6-8,000 acres in the region of Hicksville in 
Nassau and adjoining Suffolk County. Only two original fields had 
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a heavy infestation. During succeeding years surveys again failed to 
show the presence of this pest outside Long Island. The New York 
State Experiment Station at Cornell University, the New York De- 
artment of Agriculture, the Federal Bureau of Entomology and 
"lant Quarantine, and the Bureau of Plant Industry, Soils, and Agri- 
cultural Engineering eventually ‘started cooperative work. This 
Bureau made the first tests with soil treatments and other control 
procedures such as rotations; it made the first studies on host range, 
on washing and otherwise cleaning potatoes of attached cysts, and 
initiated broad research work to adiaenk the quarantine. As the 
experiment station at Cornell University began to cooperate on a 
broad scale, funds for expansion of the research program were then 
provided under the Research and Marketing Act in 1948. 

Expansion of work on plant nematodes in the South was begun in 
the fall of 1947 with the establishment of a laboratory at the C ‘entral 
Florida Experiment Station in Sanford. Work is now carried on at 
this station, in cooperation with growers and other investigators in 
the regions of Plant City, Tampa, “Brandenton, and other places. 

In the Southwest work was initiated in the spring of 1948 with the 
establishment of a laboratory at the United States Cotton Field Sta- 
tion at Sacaton, Ariz. Experimental work is also performed at Yuma 
and other locations in Arizona, at Las Cruces, N. Mex., and in western 
Texas. 


D. FUNDS--ANNUAL EXPENDITURES 


Fiscal year 1948, $46,300 ($16,200 for construction of laboratory at 
Hicksville, N. Y.) ; 1949, $37,800; 1950, $50,700. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Methods of survey for golden nematode were developed such as pro- 
cedures to take soil samples, to isolate the nematode cysts from such 
samples by washing, screening, and flotation, and methods to perform 
routine examinations. These methods are now largely used by the 
quarantine and regulatory agencies. 

Establishment of the lif. cycle of the golden nematode under Long 
Island conditions.—Increase and decrease of populations of this nema- 
tode have been analyzed by statistical methods. The effect of the size 
of the populations on the potato plantings in successive years has been 
investigated and the fact established ‘that large infestations may 
reduce themselves by killing the potato plants before the nematode 
matures and is able to propagate. 

Various methods of freeing potato tubers of attached cysts were 
studied (brushing, washing, fumigation) and eventually large-scale 
tuber washing by machine was developed cooperatively with the 
Experiment. Station at Cornell University, the New York State De- 
partment of Agriculture, Federal Bureau of Entomology and Plant 
Quarantine, and a potato growers’ association. 

Treatments to free various plant materials acting as carriers of 
golden nematode cysts have been developed (lily-of-the-valley) 
cooperatively with the Bureau of Entomology and Plant Quarantine. 
Hundreds of plant shipments imported into this country have been 
examined and the presence of golden nematode cysts have been ob- 
served in many instances, also of viable larvae. Thus the fact was 
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established that this pest is brought into this country again and again 
if not caught by port inspection and that it occurs also in Argentine, 
in Norway, in Pvginens and in Switzerland. 

Soil treatments with chemicals for control of golden nematode were 
developed.—These methods were initiated in plot experiments, later 
applied to large-scale field treatments, and covered a variety of chem- 
ical compounds of which the dichloropropene-dichloropropane mix- 
ture (D-D) was found most satisfactory, with ethylene dibromide 
coming next; however, none of these soil treatments have proved 
100 percent successful under commercial conditions. Over 1,000 acres 
of infested land were treated with the D-D mixture in 1946 with an 
observed control of 80-90 percent. Fall treatments were found 
superior to spring treatments. 

In the South hundreds of chemicals have been tested as to their 
efficacy as soil fumigants for nematode control——Of these new chem- 
icals dichlorobutene has been found most promising and to equal such 
recognized nematocidal soil fumigants as D-D and ethylene dibromide. 

Evidence has been established that a mysterious root rot of straw- 
berries occurring in Florida may possibly be related to root-attacking 
nematodes such as meadow nematodes or Hoplolaimus or Belonolaimus 
or a combination of them. 

It has been experimentally established that certain crop failures in 
Florida ascribed to salinity in the soil may be controlled by the appli- 
cation of nematode-killing soil fumigants and that these crop titans 
are obviously caused by the nematode 7'richodorus which attacks and 
destroys the root tips of a variety of plants (e. g. beans, celery, corn). 

In the Southwest it was shown that the cost of soil fumigation for 
nematode control in upland cotton plantings may be reduced substan- 
tially by row treatments instead of area treatments, making soil fumi- 
gation a practical and economical method in cotton growing of the 
region. 

Tests have shown that it is not yet practical to apply nematocidal 
chemicals with irrigation water. 

The presence of the citrus nematode in a considerable number in 
citrus orchards in the Salt River Valley of Arizona has been 
established. 


F. SOME ADDITIONAL WORK NEEDED 


Survey work to locate possible new infestations by the golden nema- 
tode is in need of continuation, particularly because import shipments 
of a variety of plant materials (shamrock, lily-of-the-valley, tulips, 
etc.) from foreign infested countries may eventually establish new 
infestations through attached cysts with viable larvae. 

Development of a treatment to induce artificially the complete 
hatching of larvae from golden nematode cysts, a treatment that 
would reduce the persistency of viable cysts known to extend up to 
12 years. 

Development of still more efficient methods to free shipments of 
potatoes and of other plant material, of packing material, second-hand 
potato sacks, soil, etc., of golden nematode cysts. 

A search for more efficacious soil fumigants and nematocides for 
the control of this and other nematodes and also for chemicals acting 
as inhibitors, repellents, and stimulants. 
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Development of improved fumigant applicators and application 
methods. 

For the South—initiation of a study of nematodes attacking citrus 
in Florida and the control of these pests. 

A study of the nematodes attacking gladiolus in Florida and their 
control. 

A study of methods to control nematodes that attack fig trees. 

Development of control methods for nematodes of the type 7’7i- 
chodorus, Hoplolaimus, Belonolaimus, Pratylenchus, and Para- 
tylenchus. 

For the Southwest—A study of the native hosts of root-knot nema- 
todes and their significance as a source of infection of crops and 
ornamentals of the region. 

Extension of survey y of nematodes attacking citrus to California and 
to the Rio Grande Valley. 

A study of the nematodes associated with decline and fading out 
of alfalfa. 


Controu or Insect Pests AND DisEAsEs 
(OES—b-1-11—Federal—Regular Funds) 


A. PURPOSE 





AND NATURE OF CURRENT WORK 


The introduction of new beneficial insects, including studies on 
their establishment, effectiveness, and possible redistribution to other 
areas, including the southern continental United States. This proj- 
ect also includes studies on the susceptibility of various bamboo spe- 
cies to the attack of the bamboo powder-post beetle, and methods of 
control. Current work is particularly concerned with a survey of the 
establishment of insect parasites and predators introduced over the 
last 15 years. This research is conducted at the Federal experiment 
station located at Mayaguez, P. R. 


3. CURRENTLY ACTIVE LINE PROJECTS 


b-1-1 ial insects. To introduce 
parasites nl predators of important crop pests, and to distribute 
and colonize these introduced species. 

b-1—11-4—Investigations on establishment, effectiveness, and redis- 
tribution of introduced parasites. To study the establishment of 
introduced parasites and predators and their effectiveness in the con- 
trol of crop pests, and to redistribute established species to new areas. 

b-1-11-7—Studies of the susceptibility of bamboo species to attack 
of Dinoderus minutus (F.) and its bearing on control. To deter- 
mine the susceptibility of new species of bamboo, as they are intro- 
duced and become available, to the attacks of the bamboo powder- 
post beetle. To study the causes of this susceptibility and how they 
may best be overcome in any plan for control. 


C. HISTORY AND EVOLUTION OF THIS WORK 


These investigations were originally initiated by the Bureau of 
Entomology and Plant Quarantine in 1935, and were taken over by 
the Federal experiment station at Mayaguez, P. R., in 1936. Some 
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work of this nature had been carried on by the station previous to 
1935, but it was very limited in scope. Parasites and predators were 
introduced for the control of major crop pests attacking sugarcane, 
citrus fruits, and food crops. Many of the betrodnetinne hare become 
successfully established and are exerting control in limiting the rav- 
ages of crop pests. Some of the established species have been intro- 
duced into other tropical areas and into the southern United States. 


D. FUNDS—-ANNUAL EXPENDITURES 


Figures on expenditures for this work previous to 1935 are not 
available, but in general, they were negligible. In 1935 and 1936 
expenditures amounted to about $25,000 per year, and since 1937 have 
ranged from $8,000 to $14,000 per year. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


A toad serves the sugar industry of Puerto Rico.—TYhe introduc- 
tion of the giant toad Bufo marinus (L.) into Puerto Rico in 1920 
was an outstanding research contribution to the sugarcane industry 
of Puerto Rico. ‘The rapid expansion of the sugar industry follow- 
ing the change in governmental status of Puerto Rico in 1898 meant 
a more abundant food supply for white grubs, the larvae of several 
species of May beetles. In some of the richest, most productive 
regions of the island, all cane fields were affected to some degree, and 
cane harvesting was often a race to gather the stalks before the grubs 
completely destroyed all the roots. At the time the giant toad was 
introduced, these white grubs were causing a serious drop in sugar- 
cane production. It was the practice on many plantations to have 
the beetles and grubs collected by hand and to pay for them at a given 
rate. One plantation alone is reported to have spent $15,000 during 
the years 1919 to 1923, inclusive, for the collection of some 10,000,000 
beetles. On another property, within 6 years approximately 12,000,- 
000 beetles and an equal number of grubs were collected. Other 
methods of artificial control were tried, such as dynamiting the fields, 
maintaining a herd of pigs to follow the plow and eat the grubs, 
and applying various chemicals. Attempts were also made to intro- 
duce parasites of other species of grubs from other countries, but all 
resulted in failure. The giant toad which eats the white grubs in 
great quantity has successfully controlled this pest in Puerto Rico. 
Shipments of this toad have been made by the station to many parts 
of the world. In 1929, 1930, 1936, and 1937, toads were sent to 
the sugar-producing areas of the continental United States. Ship- 
ments have also been made to Mauritius and the Virgin Islands. In 
1932 the toads were introduced into Hawaii, where they became well 
established. From there they were distributed to Fiji, Australia, 
and the Philippine Islands. 

DDT controls powder-post beetle in harvested bamboos.—The 
powder-post beetle infests many kinds of stored vegetable products 
in most of the warm parts of the world. In Puerto Rico it bores into 
and destroys large quantities of harvested bamboo. Infestation 
often begins within 24 hours after culms (stalks) are brought into 
storage. Wherever adult beetles are plentiful, infestation may con- 
tinue imminent during the next few months of drying and curing. 











Geet Oe 


Ve 


VS le 


a ee oe ee | 


So oe 


PESTS AND PESTICIDES 2133 


Culms of nonresistant species are so badly attacked as to be unusable 
and some are reduced to a mass of fibers and dust. Experiments have 
shown that DDT prevents most of this infestation. The ordinary 5- 
percent residual strength in kerosene applied to the trimmed culms 
immediately after harvest allows even the most susceptible species 
to cure with approximately 90 percent less damage than would other- 
wise occur. As curing increases resistance to beetle attack, the DDT 
treatment makes possible the marketing of susceptible bamboos for 
utilization in localities or climates where this insect is not a pest. 

Introduced parasites and predators effective in controlling crop 
pests,—Insect pests are especially destructive in the Tropics and diff. 
cult tocontrol. ‘To help meet this problem, the Bureau of Entomology 
and Plant Quarantine in 1935 began the introduction of beneficial 
insects, including both parasites and predators. This work was con- 
tinued after 1936 by the Federal station in cooperation with the 
Bureau of Entomology and Plant Quarantine. To date more than 
70 species have been introduced and some 15 or 20 are well established. 
One parasite has controlled the pineapple mealybug so effectively 
that pineapple-growing has been reestablished in a large area of 
southwestern Puerto Rico. Other beneficial species are controlling 
outbreaks of scale insects on coconuts, bamboo, and other plants. A 
number of the established species have been redistributed to other 
countries of the Western Hemisphere and to the continental United 
States. 

The concentration of starch in bamboo correlated with insect infes- 
tation.—Severity of attack by the adults of the bamboo powder-post 
beetle was found to be governed by the amount of starch present in 
the culms. A chemical test has been devised which, within certain 
limits, is reliable indication of starch concentration of the culms, and, 
as such, is useful in determining the potential intensity of subsequent 
infestation of bamboo species. 


F. SOME ADDITIONAL WORK NEEDED 


Studies on the control of the sugarcane borer.—Studies should be 
initiated on the control of the sugarcane borer, a serious pest of sugar- 
sane throughout the Western Hemisphere Tropics and in the south- 
ern continental United States. Information is needed relative to the 
life history of this important pest, and to determine the relative sus- 
ceptibility of various sugarcane varieties under varying types of con- 
ditions in order to develop methods of control, utilizing new insecti- 
cides and formulations, and including studies of the effect of such in- 
secticides on the injurious and beneficial insects found on sugarcane. 


CuHemiIcaAL INVESTIGATIONS ON INSECTICIDAL PLANTS AND THEIR 
ConsTITUENTS 
(BEPQ—I-m-1—Federal—Regular Funds) 

A. PURPOSE AND NATURE OF CURRENT WORK 


The purpose of this work is to improve the ways of using known 
plant insecticides and to develop new insecticides from plants or from 
their active constituents that may be more effective against insects and 
less toxic to man, animals, and vegetation than many of the insecti- 
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cides now in use. Research on the chemical constitution of the in- 
secticidal compounds in pyrethrum flowers and Ho ee methods 
of making them or similar compounds synthetically is being empha- 
sized, 


B. CURRENTLY ACTIVE LINE PROJECTS 


I-m-1-1—Chemical investigation of the insecticidal constituents 
of pyrethrum. To isolate and determine the chemical structure and 
the chemical and physical properties of all the insecticidal constitu- 
ents of pyrethrum flowers; to study the relationship between the chem- 
ical structure and the insecticidal activity of these constituents in 
order to obtain information on types of molecular structure that pro- 
duce insecticidal effects. 

I-m-1-2—Synthesis of cinerins I and II and related insecticidal 
esters. To develop methods for making synthetically cinerins I and 
II (two of the simpler insecticidal constituents of pyrethrum flow- 
ers) and similar compounds and to evaluate their insecticidal and 
pharmacological effects. 


C. HISTORY AND EVOLUTION OF THIS WORK 


A study of the nature of the active principles in pyrethrum flowers 
was initiated in 1910 and was continued until the final determination 
of the chemical structure of the pyrethrins and cinerins in 1948 made 
possible the development of the potent synthetic pyrethrinlike ester, 
allethrin, in 1949. Derris and cube were investigated beginning in 
1927 and their chief insecticidal constituent, rotenone, was later found 
in the American weed, devil’s shoestring. The development of the new 
compound nicotine bentonite in 1933 stimulated the use of this to- 
bacco alkaloid as a residual poison. Emphasis has been shifted from 
foreign to American insecticidal plants (e. g., from derris to the 
devil’s shoestring) in the hope of making this country independent of 
foreign sources of supply of necessary insecticides. 


D. FUNDS—ANNUAL EXPENDITURES 


It is impossible to obtain data on expenditures on this work prior to 
July 1927. From fiscal year 1927 to 1929 the annual rate of expendi- 
ture was $7,000 to $8,000. From 1930 to 1934 it ranged between $40,000 
and $46,800. For the period 1935 to 1939, the range was $17,000 to 
$52,000; for 1940 to 1944, $40,000 to $48,000; for 1945 to 1949, $13,000 
to $35,000; and in 1950, $25,000. 


E. SOME EXAMPLES OF OUTSTANDING ACHIEVEMENTS 


Rotenone-containing insecticides developed.—Chemical studies on 
derris and related plants resulted in the determination of the struc- 
ture of rotenone and associated insecticidal compounds and in the 
development of analytical methods for the assay of rotenone-contain- 
ing roots during the 1930’s. These were major factors in establish- 
ing the use of rotenone insecticides for the control of such important 
agricultural pests as the cattle grub and the Mexican bean beetle. 
Imports of rotenone-containing roots increased from 8,400 pounds 
in 1931 to 6,500,000 pounds in 1940. At first derris from Malaya 
and the East Indies was almost the only source of rotenone for in- 
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secticidal use. Investigation by Department chemists showed that 
cube and timbo obtained from South American sources were equally 
as good when used on the basis of equal rotenone dosage. ‘These 
products now constitute our principal source of imports. 

Demonstrated United States weed bears rotenone—It was demon- 
strated that devil’s shoestring, a weed native to the United States, 
contains rotenone. 

Structure of pyrethrum constituents established —Pyrethrum is one 
of our oldest and most important insecticides. It has been used for 
more than a century to kill insects. It is so essential for the con- 
trol of some types of insects that during World War II a very high 
priority was assigned to pyrethrum, which is imported entirely from 
abroad, and shipments were brought in by air for use by the Armed 
Forces. Chemists have long been interested in le arning the nature 
of the insecticidal compounds in pyrethrum flowers. In 1924 Swiss 
investigators believed they had determined the structure of two active 
compounds which they called pyrethrin I and Il. In 1934 Depart- 
ment chemists started to reexamine these structures and made several 
corrections in them. ‘They also discovered two other very similar 
insecticidal compounds in the pyrethrum flowers which they named 
cinerin I and II. 

Pyrethrinlike compounds synthesized—Many attempts had been 
made to synthesize the pyrenthrins by chemists in several countries. 
Department chemists also undertook the synthesis after they had es- 
tablished the correct structure of the pyrethrins and cinerins, start- 
ing on the cinerin I because it has the simplest structure. In 1948 
they succeeded in making a compound almost identical with natural 
cinerin I. They also made a number of other similar compounds. One 
of these, which has been given the name “allethrin,” has very good in- 
secticidal properties. Full information on the method of synthesis 
was made available to manufacturers of insecticides and allethrin is 
now being produced commercially. This development promises to 
make us independent of foreign sources of pyrethrum in time of na- 
tional emergency. 

Synergists for pyrethrum discovered—A Department entomologist 
reported in 1940 that the addition of sesame oil to pyrethrum gre: atly 
increased its insecticidal efficiency above that to be expected from a 
mixture of the two materials. A chemical study of sesame oil showed 
that sesamin was the constituent that produced this effect, which is 
referred to as synergism. It was found that some other naturally 
occurring compounds with somewhat similar chemical structures 
had this effeet. Asa result of this work sesame oil, and later sesamin 
concentrates, came into use commercially as synergists for pyrethrum, 
especially in aerosol bombs. The use of sesame oil was extremely 

valuable in extending the very short supply of pyrethrum during 
World War II. 

Fixed-nicotine insecticides developed.—Nicotine, an alkaloid ob- 
tained from tobacco, has been widely used as an insecticide for many 
years. It is highly toxic to aphids and other soft-bodied insects and 
to codling-moth larvae. It “wane rather quickly and therefore 
does not have a long-lasting effect. Various means have been tried 
to “fix” nicotine or make it less volatile so that its insecticidal action 
would last longer. Department chemists developed a good way to 
do this by mixing the nicotine with bentonite, a kind of ‘clay, so that 








2136 AGRICULTURAL RESEARCH AND RELATED SERVICES 


the alkaloid reacts with acids in the bentonite to form nonvolatile com- 
pounds. Nicotine bentonite has been used extensively for codling- 
moth control on apples. 


F. SOME ADDITIONAL WORK NEEDED 


Preparation of pure allethrin in larger quantities —There is need 
for the preparation of chemically pure allethrin in quantities suffi- 
cient for use as a standard in pharmacological studies and analytical 
work with the commercial product. The synthesis and careful puri- 
fication of this material in the laboratory is tedious and time-con- 
suming. 

Synthesis of other pyrethrinlike compounds.—Other pyrethrinlike 
compounds should be synthesized in order to determine the effect 
of changes in the molecular structure on the insecticidal activity. 
The principal objective of this would be the discovery of compounds 
of greater insecticidal effectiveness than those already known. 

Development of analytical methods for allethrin—Methods of anal- 
ysis are needed for allethrin in order to determine the degree of purity 
of the commercial product, to assay insecticidal dusts and sprays 
containing it, and to determine residues remaining from its applica- 
tion to crops or other commodities. The methods that have been in 
use for the natural pyrethrins would also-determine allethrin but 
would not distinguish between them nor show the relative amounts 
present in mixtures. A search must be made for specific analytical 
tests characteristic of allethrin alone. 

Study of other components of pyrethrum.—The investigation of the 
components of pyrethrum flowers should be continued to discover any 
other insecticidal substances that may be present. Also a study should 
be made of natural antioxidants or stabilizers or other constituents 
that may contribute to the insecticidal effect of the pyrethrins and 
cinerins. 


CHEMICAL INVESTIGATIONS To Devetorp SyntHETIC ORGANIC 
INSECTICIDES 


(BEPQ—I-m-2—Federal—Regular Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To find and develop synthetic organic compounds that are highly 
toxic to insects but will not leave residues on fruits, vegetables, and 
other treated products endangering the health of the consumer. Cur- 
rently, work is concerned with (1) obtaining known organic com- 
pounds and (2) synthesizing new ones, for screening tests against a 
variety of insect species. ‘The compounds that are effective in pre- 
liminary tests are made in larger amounts for wider-scale insect tests 
and pharmacological studies. Problems connected with the formula- 
tion of finished dusts and sprays from synthetic organic insecticides 
are studied. Analytical methods are developed for the assay of in- 
secticidal compounds and their formulations and for the determination 
of residues on treated products. 
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B. CURRENTLY ACTIVE LINE PROJECTS 


I-m-2—1—Preparation of synthetic organic compounds for testing 
as insecticides and synergists. To find and dev elop synthetic organic 
compounds which have useful insecticidal properties; to discover re- 
lationship between chemical structure and insecticidal activity. 

I-m-2-4—Development of suitable DDT formulations for insect 
control. To develop formulas containing DDT for use in the control 
of various insect species, especially agricultural pests, that will give 
maximum insect control with least possible danger of injury to host 
plants, animals, or soils. 

I-m-2-7—Development of suitable formulations of benzene hexa- 
chloride for insect control. ‘To develop formulas containing benzene 
hexachloride for use in the control of various insect species, especially 
agricultural pests, that will gixe maximum insect control with least 
danger of injury to host plants, animals, or soils. 

I-m-2-8—Déevelopment of methods of analysis for gamma benzene 
hexachloride. ‘To develop methods for det ermining the gamma isomer 
of benzene hexachloride in the commercial product, in spray and dust 
formulations, and in residues resulting from their use. 

I-m-2-9 (revised) —Study of chemical and physical properties of 
organic phosphorus compounds. To invesigate the chemical and 
physic al properties of organic phosphorus-containing compounds, a 
number of which have proved to be very potent insecticides, e. g., tetra- 
ethyl pyrophosphate and parathion. To prepare new phosphorus 
compounds for testing as insecticides. To develop effective formula- 
tions of the organic phosphor us-containing insecticides and methods 
for the analysis s of formulations and residues. 


C. HISTORY AND EVOLUTION OF THIS WORK 





The synthesis of organic compounds structurally related to nicotine 

was undertaken about 1920 and resulted in the discover y of anabasine, 
which is highly toxic to aphids. Later the synthesis of a wide range 
of organic compounds for screening for insecticidal value was started. 
Valuable insecticides resulting from this work include phenothiazine, 
phenoxathiin, xanthone, and phthalonitrile. During World War II, 
or shortly afterward, DDT, benzene hexachloride, tetraethyl pyrophos- 
phate, parathion, and other new synthetic organic insecticides became 
available. Work was undertaken concerning ‘their properties, methods 
of preparation, development of formulations containing them for use 
against different types of insects, and development “of analytical 
methods for the assay of formulations and determination of residues. 


D. FUNDS 





——ANNUAL EXPENDITURES 


The estimated annual cost of this project for 1928 was $5,000. For 
the period 1929 to 1934 the annual expenditure ranged from about 
$5,800 to $18,000. For 1935 to 1939 the range was $22 800 to S$ $32,000. 
For 1940 to 1944, $17,000 to $28,600. For 1945 to 1949, $28,100 to 


+ 


$50,000. For the fiscal year 1950 expenditures are estimated as $38,000. 
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E, EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Heterocyclic nitrogen compounds as insecticides —Among the com- 
pounds synthesized and screened as insecticides in pre-World War II 
years, several heterocyclic nitrogen compounds were found highly 
toxic to insects. The first of these was discovered in 1929 as a result 
of the synthesis of a series of compounds related to nicotine, a well- 
known insecticide. One compound of outstanding insecticidal power 
was found in this series and the name “neonicotine” was given to it. 
Shortly afterward the same compound was found by a Russian chemist 
to occur naturally in the plant Anabasis aphylla and it has since been 
referred to as anabasine. Department chemists also discovered its 
presence in the American wild tree tobacco (Nicotiana glauca). This 
synthesis of an insecticidal compound prior to its discovery in nature 
is unique. Phenothiazine is another highly effective compound con- 
taining nitrogen, which was found a few years later. Especially 
toxic to codling-moth larvae, it was used for that purpose to a con- 
siderable extent. Phenothiazine also proved very effective as a mos- 
quito larvicide. In the course of work on phenothiazine, samples were 
sent to the Bureau of Animal Industry for testing it for the control of 
worms. It was outstandingly effective and is now widely used for the 
control of worms in livestock. 

Development of DDT insecticides —Toward the end of 1942 a small 
sample of a new insecticide dust was received from the representatives 
of a Swiss firm. Entomological tests showed that it had unusually 
high and long lasting toxicity to many insects. Department chemists 
quickly isolated the active ingredient and identified it as a synthetic 
organic compound that became known as DDT. It immediately be- 
came of great interest to the Armed Forces because of its efficiency for 
louse, mosquito, and fly control and to agricultural investigators be- 
cause of its effectiveness against important pests of crops and live- 
stock. This development was of particular importance at that time 
because of the drastic efforts being made to extend the inadequate sup- 
plies of pyrethrum and rotenone, imports of which had been largely 
cut off by the war. Nicotine and other common insecticides also were in 
short supply. The investigations on DDT that followed were the most 
concentrated and intensive that had ever been applied to any insecti- 
cide. It was necessary to get DDT into production in this country as 
soon as possible. Department chemists advised and guided prospective 
manufacturers in the setting up of equipment and operations and in 
solving chemical problems that arose in the course of production. 
Studies were made of the composition of the technical product pro- 
duced by the several manufacturers. Specifications were worked out 
for technical and purified grades of DDT. Dust, spray, and aerosol 
formulations were developed on the basis of physical and chemical 
studies by Department workers. Analytical methods were devised for 
the assay of technical DDT and formulations. A very sensitive and 
specific method was developed for the determination of minute amounts 
in residues and in plant and animal tissues and milk. 

Detection of DDT in animal tissues and milk.—By means of the sen- 
sitive analytical method developed by Department chemists, the pres- 
ence of DDT was shown in the body fat and milk of animals that had 
been sprayed with this insecticide or that had received a diet contain- 
ing it. The presence of DDT in milk of cows that had eaten feed 
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containing it was verified by actual isolation of the insecticide. This 
development was of great importance to the entomologists in aiding 
them in making recommendations for the safe use of DDT. 

Introduction of organic phosphorus compounds as insecticides —A 
Department chemist, sent to Europe as a member of the Allied team 
which interviewed German scientists toward the close of World War 
II to obtain information on developments in insecticides and related 
products, learned that a new group of synthetic organic insecticides 
had been discovered comprising certain organic phosphorus com- 
pounds. On the basis of the data obtained, production was started 
in the United States in 1946 of so-called hexaethyl tetraphosphate, an 
effective insecticide against aphids, which the Germans had used as a 
substitute for nicotine. Investigation showed that the principal active 
insecticidal constituent actually is tetraethyl pyrophosphate and a 
method of assay was developed for this ingredient. Tetraethyl pyro- 
phosphate is highly toxic to warm-blooded animals as well as to insects. 
In 1947, parathion, another of the phosphorus-containing insecticides 
discovered in Germany, became available in this country in experi- 
mental quantities. A procedure was developed for the preparation 
of pure parathion for use as a standard in chemical and entomological 
studies on the technical grade material. Parathion proved to be 
highly toxic to an amazingly wide variety of insects and led to the 
preparation and investigation of a number of other organic phos- 
phorus compounds. A sensitive analytical method has been developed 
for the determination of residues of phosphate insecticides on plants. 

Development of systemic insecticides —Information was obtained 
from the German chemists in 1945 concerning another organic phos- 
phorus compound, octamethyl pyrophosphoramide. This material 
was said to have remarkable properties, for when it was sprayed on 
the foliage of a plant or applied to the soil, it was absorbed and trans- 
located so that aphids feeding on other untreated parts of the plant 
were killed. Insecticide chemists and entomologists had long been 
looking for a material with such a systemic effect without much success. 
This compound has recently been studied and its systemic insecticidal 
properties verified. A number of other compounds have been found 
which act similarly. A method has been developed for preparing 
this chemical in the pure form for use as a standard in investigational 
work. A study has been made of its physical and chemical properties 
and a sensitive analytical procedure developed for the detection of 
minute amounts in plant tissues. 


F. SOME ADDITIONAL WORK NEEDED 


Analytical methods for new insecticides.—One of the most pressing 
needs in the field of insecticide research is satisfactory analytical 
methods for many of the recently introduced insecticides. To obtain 
accurate information from experiments on insect control it is necessary 
to know the exact concentration of insecticide in the materials used, 
the amount applied, the amount that adheres to the plants or other 
surfaces treated, and how fast the insecticide deposit decreases because 
of weathering, decomposition, ete. Highly sensitive and specific 
methods of analysis also are needed in determining possible health 
hazards to the consumer of residues of insecticides remaining on 
treated products at harvest time. Methods have been developed for 
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most of the old insecticides and a few of the newer ones but there are 
still no acceptable methods known for many of the newer materials 
such as toxaphene, chlordane, aldrin, dieldrin, and allethrin. The 
discovery me development on a quantitative basis of sensitive, specific 
tests for a particular insecticide usually is a difficult and time- 
consuming task. It involves a search for some unique reaction charac- 
teristic of that particular compound. When such a reaction is found, 
further painstaking study is required to determine the exact conditions 
necessary for the most accurate quantitative results. Methods also 
must be modified for the determination of insecticides in widely vary- 
ing types of materials, including sprays, dusts, foliage, fruits, vege- 
tables, animal tissues, milk, fats, and others. 

Development of uniform specifications for insecticides—There is 
need for the development of uniform specifications for insecticides 
that are commonly used by Federal agencies. Manufacturers wishing 
to submit bids for supplying insecticide items are confronted by an 
amazing and confusing variety of formulations requested by various 
agencies. A few standard formulations could be adopted for each 
insecticidal chemical that would fill nearly all needs. This would 
greatly facilitate procurement of insecticides for both the supplier 
and the purchaser. 

Investigation of synthetic organic compounds related to insecticidal 
plant constituents.—Insecticidal properties have been found in many 
species of plants. A few of the oldest and most widely used insec- 
ticides, including pyrethrum, nicotine, and derris, are obtained from 
plants. Most insecticidal plants, however, contain the active 
principles only in very low concentrations and the amount present 
varies greatly. Synthetic insecticides, on the other hand, can be 
manufactured in large amounts and the quality can be closely con- 
trolled. While the insecticidal compounds occurring in plants usually 
are very complex in chemical structure and difficult or impossible to 
synthesize, there is a fertile field for investigation in the synthesis of 
simpler compounds having some of the structural characteristics of 
the natural insecticides and testing them for insecticidal properties. 
Some of the less complex natural compounds also might be synthesized 
by methods susceptible of commercial development. 


CuemicaL ANALYsis or Compounps TrstTep As INSECTICIDES 


(BEPQ—I-m-6—Federal—Regular Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


The objectives are several, namely: (1) to analyze for purity or con- 
centration samples of the insecticide materials under test by entomolo- 
gists of the Bureau of Entomology and Plant Quarantine and cooper- 
ating agencies, (2) to analyze and approve for use insecticides pur- 
chased by the Bureau under specifications, (3) to assist in the devel- 
opment of specifications for materials to be purchased, (4) to render 
chemical assistance and advice on problems that involve analytical 
studies [such as the distribution of chemicals throughout an inocu- 
lated tree] and (5) in general, to furnish to the entomological staff 
of the Bureau any necessary service of a chemical nature that does 
not fall specifically in other chemical work projects. This work in- 
volves the analysis of large numbers of samples of insecticide formu- 
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lations and materials treated with insecticides. Currently, this is ¢ 
service project involving the obtaining of analytical data requested 
by the entomologists in connection with their research studies and 
control work. 

B. CURRENTLY ACTIVE LINE PROJECTS 


[-m-6-1—-Analysis of insecticides, accessory materials, and prod- 
ucts treated with insecticides for workers in the Bureau of Ento- 
mology and Plant Quarantine. To provide information on the com- 
position and purity of the insecticides used by Bureau entomologists 
in their exper imental and control work. 

I-m-6-3—Analysis of insecticide samples for other Government 
agencies, including State agricultural experiment stations. To ana- 
lyze samples of insecticide materials at the request of other Federal 
or State departments, bureaus, or experiment stations in connection 
with their research work which is closely related to that of the Bureau 
of Entomology and Plant Quarantine. 


C. HISTORY AND EVOLUTION OF THIS WORK 


Chemical investigations of insecticides were initiated in the De- 
partment of Agriculture about 1900. This early work consisted in 
analyzing samples of the commercial insecticides in use at that time, 
such as Paris green, London purple, kerosene emulsion, and lime- 
sulfur solution. The extensive adulteration and poor quality of in- 
secticides which this survey revealed led to the enactment by Congress 
of the Insecticide Act of 1910. This act (now super rseded_ by the act 
of 1947) established standards for both insecticides and fungicides 
and protects the farmer against worthless and deleterious materials. 
Entomologists striving to control the codling moth, European corn 
borer, Mexic an bean beetle, Japanese beetle, and numerous other pests 
called on the chemists to examine the products and formulations being 
tested to assure their meeting the standard. Chemical analyses of 
all pesticides must continue so long as chemicals are relied upon to con- 
trol pests; otherwise, the entomologist cannot know what he is work- 
ing with. 


D. FUNDS-—-ANNUAL EXPENDITURES 


Annual expenditures from 1929 to 1944 ranged from $5,500 to 
$18,000. From 1945 to 1949 they ranged from $26,000 to $58,000. 
The estimated expenditures for 1950 were $44,000. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Service rendered to Bureau workers.—This is a service project 
essential to the research and control work of the Bureau. It is not 
of « nature to be characterized by outstanding individual accomplish- 
ments, but rather provides necessary information on the nature and 
composition of the materials used in the entomological investigations 
of the Bureau. 


F. SOME ADDITIONAL WORK NEEDED 


E'xzpansion of present facilities—The load of analytical work re- 
quired in connection with the investigations carried on by the Bureau 
overtaxes the present personnel assigned to this project. Because of 
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sheer inability to handle promptly the volume of samples received for 
analysis, the entomologists sometimes have to wait several months for 
information that it would be desirable to have immediately. This is 
especially true during the growing season when studies in field plots 
are active and analytical results are needed promptly for guidance 
of the entomological research. 


CHEMICAL INVESTIGATIONS ON INsEcTICIDE RESIDUES 


(BEPQ—I-m-3—Federal—Regular funds) 
A, PURPOSE AND NATURE OF CURRENT WORK 


The purpose of this work is to determine the amounts of insecticides 
that are deposited by various spraying and dusting treatments on 
fruits, vegetables, or other crops, and the rate at which they are dissi- 
pated by weathering. These data are necessary in solving every 
insect-control problem involving the use of insecticides on any mate- 
rial used as stock feeds or human foods. This is done both to compare 
the efficacy of different spraying and dusting programs in building up 
protective deposits of insecticide for insect control and to determine 
if insecticides are left at harvest time after different treatments and, 
if so, in what amounts. Also to develop methods of removing exces- 
sive residues from harvested fruits. 


B. CURRENTLY ACTIVE LINE PROJECTS 


I-m-3—1—Studies on insecticide residue removal. To develop meth- 
ods for the removal or denaturing of residues from insecticide treat- 
ments of food or feed crops. e 

I-m-3-3—Investigation of residues from insecticide treatments in 
relation to spraying or dusting programs. 'To determine the magni- 
tude of insecticide deposits from various spray or dust treatments, 
the persistence of the deposits under weathering, and the relation 
between the amount of insecticide present and the degree of insect 
control. 

C. HISTORY AND EVOLUTION OF THIS WORK 


Shortly after 1900, entomologists, recognizing the danger of lead- 
arsenate spray residues on apples to consumers of these apples, initi- 
ated experiments to determine arsenical residues resulting from vari- 
ous spray schedules. In 1925 the action of the British Government 
in establishing a tolerance limit of one one-hundredth grain of arsenic 
trioxide per pound of apples and pears made it necessary to devise 
ways of removing excessive spray residues from American fruit before 
it could be exported. The advent of cryolite as an insecticide for 
codling-moth control in the late 1920’s led to the setting of a fluorine 
tolerance on apples and pears by the Federal Government. A great 
deal of work had to be done to devise rapid and accurate methods for 
determining a few parts per million of arsenic, lead, and fluorine, and 
methods of washing fruit to remove these residues. Spray residues 
of other insecticides and fungicides were determined. ith the com- 
ing of the new synthetic organic insecticides, many of which are very 
stable, emphasis has been placed on studying residues of these mate- 
rials on fruits, vegetables, and forage crops, and in soils, 
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D. FUNDS—ANNUAL EXPENDITURES 


From 1927 to 1943 the annual expenditures for this project. were 
about $15,000 to $20,000. From 1944 to 1949 they were — $2,500 
to $6,000. The estimated expenditures for 1950 were $12 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Processes developed for removal of arsenical and fluorine residues 
from apples.—When England in 1925 placed an embargo on imports 
of apples containing more than one one-hundredth grain of arsenic 
trioxide per pound, an acute problem was created for “American apple 
growers, who were shipping about 7 million barrels of fruit a year. 
Growers in the Pacific Northwest had to apply so much lead-arsenate 
spray to control codling-moth damage that the fruit always carried 
arsenical residues, in excess of the limit at harvest time. Limits on 
arsenic, lead, and a little later fluorine residues were soon established 
in the United States also. Investigations were begun immediately 
on methods of removing excessive residues. As a result of this work, 

satisfactory methods were developed for removing lead arsenate and 
fluorine residues. Public-service patents were obtained covering these 
methods to make them freely available to the growers. 

Sampling methods developed for materials containing insecticide 
residues.—Because of the natural variation in the physical distribu- 
tion of insecticide residues on areas that have been sprayed or dusted, 
it is an important problem to obtain samples representative of the 
average for analysis. If too small a sample is taken, or the sample 
is selected from improperly distributed locations, an entirely false 
picture may be obtained from the analytical results. Extensive ex- 
perimental studies have been made on the sampling of apples, cab- 
bages, forage crops, and soils containing insecticide residues. The 
size of sample and method of selecting the sample material in order 
to obtain a true evaluation of the average residue present has been 
determined for these. 

DDT accumulations in orchard soils studied—The rate of accu- 
mulation of DDT in the soil of orchards sprayed for codling-moth 
control has been followed over a period of several years. The con- 
centration of DDT in the soil has been shown to increase annually. 
The largest part of it remains close to the surface. Concentrations 
as high as 100 to 175 pounds per acre have been found in the debris 
under trees in uncultivated orchards that had been sprayed for 5 
years. In cultivated orchards as much as 90 pounds per acre was 
found in the top 3 inches of soil directly under trees sprayed for 4 
years. These amounts indicate that in time the soil in orchards 
sprayed with DDT may accumulate concentrations sufficient to affect 

he growth of some types of crops. 

Experimental insect-control programs evaluated.—The analysis of 
insecticide residues resulting from experimental dusting and spray- 
ing programs for the control of insect pests on fruits and vegetables 
has provided essential information and guidance to entomologists. 
This information is needed in making recommendations to the public 
for control programs and in planning future experimental work. 
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F. SOME ADDITIONAL WORK NEEDED 


Studies of residues from new insecticides.—Many new insecticides 
are being introduced in experimental insect-control programs and to 
some extent in commercial use. Whenever analytical methods are 
available, studies must be made of the residues of these insecticides 
resulting from various types of formulations, different spray sched- 
ules, and use under various climatic conditions, in order to evaluate 
their performance and determine their hazards, as has been done for 
the older insecticides. The establishment in the near future of toler- 
ances for many insecticides will make this type of research especially 
necessary and also will probably necessitate investigations on meth- 
ods of removing excessive residues at harvest of some of the newer 
insecticides. 


CHEMICAL INVESTIGATIONS ON FUMIGANTs AND AEROSOLS 
For Contrrot or Insect PEsts 


(BEPQ—I-m-4—Federal—Regular Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To develop new fumigants and insecticidal aerosol formulations for 
the control of insect pests and to develop or improve equipment for 
applying them. The current work is particularly concerned with the 
development of formulations for the application of the new insecti- 
cides in aerosol form to control agricultural insect pests in greenhouses 
and in aircraft entering this country from abroad. 


B. CURRENTLY ACTIVE LINE PROJECTS 


I-m-4-1—Development of formulas for insecticidal aerosols. To 
develop effective and economical formulas for the application of in- 
secticides in liquefied gas aerosol form to control insects in dwellings 
and other buildings, on agricultural crops, and in aircraft. 

I-m-4-2—Containers, valves, and other equipment for insecticide 
aerosols. To develop efficient and economical containers, valves and 
other equipment for the application of insecticide aerosols. 

I-m-4-9—Soil fumigants for use against Japanese beetle larvae. 
To develop fumigants which can be applied to the soil and methods 
and equipment for applying them to give efficient control of Japanese 
beetle larvae without injury to plants. 

I-m-4+-10—F umigants for use against adult Japanese beetles. To 
develop effective fumigants and methods of applying them to plants 
in fumigation chambers or other closed spaces to control adult Jap- 
anese beetles. 


C. HISTORY AND EVOLUTION OF THIS WORK 


Chemical studies of the production of hydrocyanic acid by the re- 
action of sulfuric acid on potassium cyanide (the old pot method of 
cyanide fumigation) were made about 1905. Research initiated about 
1920 led to the discovery of new fumigants, ethylene dichloride, ethyl- 
ene oxide, and methyl formate, since widely used for destroying in- 
sects in grain, dried fruit, and stored products. Methods of determin- 
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ing hydrocyanic acid under fumigation tents and residues of this and 
of methyl bromide in fumigated ‘food products were developed. The 
invention in 1941 by chemists and entomologists of this Bureau of the 
liquefied-gas method of generating insecticidal aerosols necessitated a 
study of the physical and chemical properties of all ingredients used 
in the aerosol bomb, the development of methods for ‘their analysis 
and in the perfection of protective masks for operators applying aero- 
sols in greenhouses. 


D. FUNDS—-ANNUAL EXPENDITURES 


Estimates for the early years are difficult to obtain. From 1927 to 
1940 annual expenditures ranged between $5,000 and $23,000. The 
estimated expenditures for 1950 are $12,000 regular funds plus $4,000 
oriental fruitfly funds. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


New fumigants discovered.—Carbon disulfide, a dangerously inflam- 
able and explosive chemical, was for many years one of the most com- 
monly used fumigants for stored- product: pests. A search for possible 
substitutes for carbon disulfide was started in 1927 and has included 
the tesing of several hundred organic compounds. As a result of this 
investigation, s several new fumigants were discovered now in wide 
commercial use. E thylene oxide is used for destroying insect life in 
many kinds of stored products, especially packaged cereals, spices, 

books, and papers. Ethylene dichloride is employed for killing weevils 

in stored grain and clothes moths in furs and woolen clothing. It also 
is used as a soil fumigant to treat nursery stock to control “Japanese 
beetle larvae. Methyl formate proved especially suitable for the 
fumigation of dried fruits. 

Carbon diowide used to increase the efficiency of fumigants.—In the 
course of investigations on fumigants mentioned above, it was dis- 
covered that the addition of carbon-dioxide gas to some fumigants 
greatly increased their effectiveness against insects. Mixtures of car- 
bon dioxide with ethylene oxide have since been widely used for treat- 
ing stored grain. Carbon dioxide-methyl formate mixtures also are 
used commercially. 

Improvements in citrus fumigation.—An intensive study of the 
factors affecting the efficiency of the hydrocyanic acid gas fumigation 
of citrus trees to control the California sh scale has provided “much 

valuable information on the effects of temperature, length of fumi- 

gation exposure, concentration and distribution of the gas, tightness 
of fumigation tents, amount of wind, etc., on the insect control ob- 
tained and resulted in improved fumigation technique. 

Invention of liquefied-gas ae rosols—In 1941 a method was dis- 
covered by cooperating chemists and entomologists for dispersing an 
insecticide in the air in extremely small particles by dissolving it in a 
liquefied gas under pressure and allowing the solution to escape from 
the container through a fine nozzle. The resulting suspension of very 
fine particles in the air is called an aerosol. A public service patent 
was obtained for this method of dispersing insecticides. An aerosol 
formulation containing pyrethrum extract and sesame oil with dichlor- 
odifluoromethane (a liquefied gas commonly used as a refrigerant in 
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electric refrigerators) as the propellent was found highly effective 
against flies and mosquitoes. The importance of this development is 
shown by the fact that the Armed Forces purchased about 40 million 
l-pound containers (“aerosol bombs”) of this formulation for the pro- 
tection of their personnel from insects during World War II. Formu- 
lations containing DDT in addition to the pyrethrum were developed 
later. With the close of the war, aerosol bombs became available for 
civilian use and have been widely accepted for household use because of 
their convenience and effectiveness. About 25 million household aero- 
sol bombs were manufactured in 1950. All manufacturers of insec- 
ticidal aerosol bombs are licensed by the Department of Agriculture 
under public-service patent. To protect the public interest, all formu- 
lations proposed for use in the bombs are reviewed by chemists and 
entomologists of this Bureau to insure that they will give effective con- 
trol of insects and not contain any materials that might be harmful 
to the user under the recommended conditions of use. 

Aerosols developed for control of pests in greenhouses.—The control 
of insect pests on vegetables and flowers is of tremendous importance 
to greenhouse operators. The labor necessary for the application of 
insecticides to control these pests is a large item of expense. The 
development of the aerosol method tested in greenhouse applications 
by the Bureau has resulted in a great saving in labor. For example, 
in one greenhouse where 28 man-hours were required to make a spray 
application one man was able to apply an aerosol treatment in 15 
minutes. In addition, the control obtained of some of the important 
pests by aerosol treatments is much superior to that by previously used 
methods. Formulations for aerosols containing DDT, tetraethyl 
pyrophosphate, parathion, and other of the newer insecticides have 
been developed for greenhouse use and employed with much success. 

Protective equipment for use with organic phosphorus insecti- 
cides.—The organic phosphorus compounds parathion and tetraethyl 
pyrophosphate are extensively used in aerosol form for the control 
of greenhouse insects as well as in dusts and sprays. They are very 
toxic to insects, but unfortunately are also highly poisonous to man 
when inhaled or absorbed through the skin. Operators applying them, 
therefore, must wear protective clothing and also be equipped with 
efficient respirators or masks to protect against inhalation of the vapors 
or fine particles. Testing procedures have been developed in coopera- 
tion with industry for respirators and masks for this purpose. All 
commercial respirator cartridges and gas-mask canisters proposed for 
this use have been tested. Information concerning respirators that 
give an acceptable degree of protection against parathion and canisters 
that protect against both parathion and tetraethyl pyrophosphate has 
been made available to the public. A respirator cartridge design has 
been developed that will give protection against tetraethyl pyrophos- 
phate as well as parathion and this will be produced commercially in 
the near future. 

F. SOME ADDITIONAL WORK NEEDED 


Investigation of aerosol formulations of new insecticides—As new 
insecticides become available, their adaptability to use in aerosol form 
should be investigated. New solvents, synergists, and liquefied gases 
also should be investigated to determine their usefulness in improving 
aerosol formulations. The incorporation of new chemicals or new 
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combinations in aerosol formulations necessitates the study not only 
of their insecticidal efficiency but also of their effect over a period of 
time on the materials of which aerosol containers and valves are con- 
structed. Possible deleterious effects on surface finishes, construction 
materials, and fabrics with which they may come in contact in homes, 
buildings, aircraft, etc., must be investigated. Formulations for use 
on plant pests must be studied to determine whether they will cause 
injury to the host plants. New materials and designs for aerosol 
equipment also will require study. 

Study of new materials as soil fumigants——New insecticides that 
have appreciable vapor pressure should be studied to determine their 
plaahability to use as fumigants, and especially as soil fumigants for 
the control of Japanese beetle larvae, wireworms, and other soil 
inhabiting pests. 


CHEMICAL INVESTIGATIONS ON Accessory MATERIALS For Use Wir 
INSECTICIDES 


(BEPQ—I-m-5—F ederal—Regular Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To improve the action of insecticides by the use of supplementary 
materials. An insecticidal chemical is seldom used alone. For rea- 
sons of both effectiveness and economy accessory materials are blended 
with the insecticide. Dusting materials are mixed with inert powders 
such as tale and clay to dilute them and to improve their flowability 
and dusting qualities, so that uniform distribution of the dust can be 
made. Stickers also may be incorporated in dusts. Solvents, emul- 
sifying agents, and spreaders are necessary for the preparation of 
sprays. Synergists or activators may be added to increase the activity 
of the insecticidal compound. In some cases other special types of 
accessory materials may be needed, such as antioxidants to prevent 
rapid decomposition of the insecticide upon exposure to air. Canent 
work under this project is concerned with a study of the important 
physical and chemical characteristics of a wide variety of materials 
proposed for use as emulsifiers, wetters, spreaders, stickers, and 
diluents for DDT, benzene hexachloride, chlordane, toxaphene, aldrin, 
dieldrin, organic phosphorus compounds, and the other newer syn- 
thetic organic insecticides. 


B. CURRENTLY ACTIVE LINE PROJECTS 


I-m-5-1—Fundamental study of wetting, spreading, and emulsi- 
fying properties of spray accessory materials. To study under con- 
trolled conditions the wetting, spreading, and emulsifying properties 
of materials intended for use in improving the uniformity of suspen- 
sion and the spreading and adherence of insecticide sprays, in order 
to determine their value for this purpose and the manner in which 
they can best be employed. 

I-m-5-2—Physical studies of insecticide dust diluents. To deter- 
mine the optimum physical characteristics for insecticide dust diluents 
in order to establish standards for the evaluation of materials proposed 
for such use. 
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C. HISTORY AND EVOLUTION OF THIS WORK 


No systematic study of accessory materials for use with insecticides 
was undertaken until about 1920. Soaps and sulfonated and sulfated 
organic compounds were investigated as emulsifiers for petroleum oils 
which came into widespread use about that time. Fish oil and other 
drying oils were the first of numerous agents used as stickers to in- 
crease the deposit of lead arsenate on apples. The pos power 
of solutions over an oily surface and the chemistry of spreaders used 
with lead arsenate were investigated in the early 1930’s. A compre- 
hensive study of the physical characteristics of diluents was not under- 
taken until about 1940. In recent years this work has been concerned 
with investigations of accessory materials for use with the wide variety 
of new insecticidal chemicals constantly being developed. Some of 
these chemicals are so gummy as to make them difficult to prepare in 
suitable condition for dusting. 


D, FUNDS—-ANNUAL EXPENDITURES 


This project was established in the fiscal year 1937. From 1937 to 
1949 the annual expenditures ranged from $5,500 to $15,000. The 
estimated expenditure for 1950 was $6,000, 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Survey of wetting and emulsifying agents—A survey was made of 
the wetting and emulsifying agents available commercially, which 
were of possible use in insecticide formulations. A compilation of 
information on these, including data as to their nature and properties, 
was published in 1938. This was revised and brought up to date in 
1943. These two compilations have met with great demand from 
manufacturers of insecticides and from investigators in the insecticide 
field. 

Development of adhesives for derris—An adhesive especially 
adapted for use with derris powder and similar organic materials to 
cause them to stick to foliage was developed from rosin residue or pine 
oil foots emulsified in water with ammonium caseinate. This adhesive 
preparation is noninjurious to foliage and promotes retention of the 
derris deposit even when exposed to severe washing by rain. A public 
service patent was obtained on this material and it has been widely 
used with derris for combating the Japanese beetle. Later an equally 
good adhesive was developed comprising an emulsion in water of a 
solution of rosin in light lubricating oil. 

Comparative efficiency of bentonites in nicotine bentonite sprays.— 
Bentonites obtained from different localities and having different 
physical properties were comparatively tested for the preparation of 
nicotine bentonite sprays, widely used in the Middle West for codling 
moth control. Certain Mississippi bentonites of a nonswelling type 
were found to leave less unsightly residue on the sprayed fruit than 
the Wyoming bentonite formerly used, and were just as efficient. 

Development of conditioner for DDT.—A method was developed 
for making free-flowing DDT powders containing up to 90 percent 
DDT by using a special grade of silica gel as a conditioner. The 
preparations can be made water-dispersible by incorporating a small 
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amount of wetting agent. Such concentrated preparations make pos- 
sible considerable savings of cost and space in shipping and storage. 
A public service patent application has been filed covering this devel- 
opment. Powders of this type containing as much as 75 percent DDT 

are beginning to come into commercial use. ; 

X-ray studies of mineral diluents for insecticides—Samples of 
pyrophyllites, tales, and clays, the inert diluents most commonly used 
in insecticide dusts, have been obtained from various parts of the 
United States. A study has been made of the purity of these minerals 
by means of their X-ray diffraction patterns. They have been found 
to vary widely in purity, especially in the amount of quartz present 
as an impurity. This is important to manufacturers and users of 
insecticide dusts because the highly abrasive properties of quartz cause 
undue wear on dusting equipment. 

Electron microscope studies on clays—A survey has been made of 
many types of clay occurring in this country, which may be useful 
as diluents for insecticide dusts. Because of the fineness of the pow- 
dered clays, the electron microscope has been utilized to study the 
size and shape of the particles present, properties which are of major 
importance in the production of efficient dusts. 


F, SOME ADDITIONAL WORK NEEDED 


Study of accessory materials for use with new insecticides —As new 
insecticides are introduced, it is necessary to determine what accessory 
materials are chemically and physically compatible with them, what 
solvents will best dissolve them, and with what dust diluents they 


can be milled to give fine free-flowing dusts. The selection of the 
proper combinations and proportions of insecticide and accessory ma- 
terials is essential to the production of a satisfactory finished dust or 
spray. 

Fundamental study of properties needed in accessory materials.— 
There is a need for much more information than is now available on 
the relationship of the physical properties of materials to their effec- 
tiveness in the preparation of insecticide formulations. For example, 
in relation to diluents for insecticide dusts more information is needed 
on such properties as optimum particle size, particle shape, degree of 
hardness, and bulk density, and the effect of electrical charges on the 
particles. 


CHEMICAL INVESTIGATIONS ON ATTRACTANTS AND REPELLENTS FOR 
INSECTS 


(BEPQ—I-—m-7—Federal—Regular Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To find chemical materials with pronounced powers of repelling 
or attracting insects so that various harmful or obnoxious species 
can be deferred from attacking man or animals, or can be attracted to 
traps or poisoned baits. The current work is concerned with (1) the 
supplying of synthetic organic compounds of different types for 
screening tests as mosquito repellents; and (2) with the investigation 
of the chemical nature of attractants secreted by the female gypsy 
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moth, extracts of which are used in traps for survey work on the dis- 
tribution of that insect. 


B. CURRENTLY ACTIVE LINE PROJECTS 


I-m-7—1—Identification of gypsy moth attractants. To isolate and 
determine the chemical constitution of the material secreted by the 
female gypsy moth, which is greatly attractive to the male moths. 
This material is extracted from the female moths with benzene and 
used in traps in surveys made to determine the distribution of this 
serious forest pest. 

I-m-7-2—Preparation of organic compounds for screening tests as 
repellents for flies and mosquitoes. To discover compounds which are 
effective repellents for mosquitoes and/or flies. 


C. HISTORY AND EVOLUTION OF THIS WORK 


Chemical work on attractants and repellents did not start until 1922 
when a systematic investigation of repellents for blowflies was under- 
taken. This resulted in the finding that pine tar oil is effective in 
protecting animals against attack by the screwworm fly. Later the 
various amyl esters of salicylic acid were prepared and studied as 
part of an investigation of the attractiveness of certain of these chem- 
icals to the tobacco hornworm moth. During World War II sub- 
stitutes for geraniol and eugenol, used in Japanese beetle traps, were 
discovered and a wide variety of synthetic organic compounds were 
prepared for screening as fly and mosquito repellents. A chemical 
study of the gypsy moth sex attractant was undertaken in 1942 and 
is still under way. The work with methyl eugenol as an attractant 
for the Japanase beetle led to the suggesting of that material for the 
oriental fruit fly and tests in Hawaii proved it to be outstanding as 
an attractant for the male fruit flies. 


D. FUNDS—-ANNUAL EXPENDITURES 


It is difficult to arrive at any figures for expenditures prior to fiscal 
year 1945, when this work was set up as a separate work project. 
From 1945 to 1949 the annual einenienven ranged from $3,000 to 
$10,000. For 1950 the estimated expenditures were $10,000. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Development of pine-tar oil as a screwworm and blowfly repellent.— 
In cooperation with entomologists a study was begun in 1922 to de- 
velop repellents for the screwworm fly, a pest which causes tremendous 
annual losses to livestock owners in the Southwestern States. A large 
number of materials were tested against this fly and other blowflies. 
Pine-tar oil was found to be high in repellent value against all the 
kinds of flies tested. This finding led to its large-scale use by stockmen. 

Substitutes for scarce aaietan in Japanese beetle baits —A famil- 
iar sight to everyone living in the Eastern States in the early summer 
is the Japanese beetle trap. To lure the insects into the traps a mix- 
ture of geraniol and eugenol is used as a bait. About 25,000 pounds 
of geraniol were used for this purpose in 1941. The chief source of 
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geraniol is Java citronella oil. During World War II imports of this 
oil were cut off and both geraniol and eugenol became very scarce. 
Investigation of possible substitutes revealed that anethole and pimenta 
leaf oil, both of which were readily available, could be used as at- 
tractants for the Japanese beetle with no significant difference in 
results from the geraniol-eugenol mixture. 

Improvements in gypsy moth lures.—Traps containing a lure for the 
male moths are used extensively in scouting areas to determine pres- 
ence of the gypsy moth, one of the most serious pests of forest and 
shade trees in some northeastern sections of the country. The attract- 
ant used in the traps is a material secreted by the female gypsy 
moth which has intense attractive powers for the male moths. It has 
been found that this attractant can be extracted from the bodies 
of the adult female moths, which are collected in the pupal stage, 
by soaking them in benzene. The benzene solution of the attractant 
is now used in the traps. Treatment of the benzene extract with 
hydrogen (hydrogenation) has been shown to greatly improve its 
stability so that it can be stored for long per jods without loss of at- 
tractive power. The hydrogenation also actually increases the at- 
tractiveness so that only half as much of the attractant is now needed 
per trap as formerly. Chemical studies are in progress to isolate the 
attractive substance and determine its structure. 


F. SOME ADDITIONAL WORK NEEDED 


Further search for effective repellents—In some areas of the coun- 
try attacks by biting flies, mosquitoes, ticks, or chiggers seriously inter- 
fere with outdoor activities. The health and even the life of men 
and livestock may be endangered. While some progress has been 
made in the development of repellents to prevent the attacks of these 
insects, the search should be continued for more effective materials 
and improved ways of preparing them for application. 

Identification of the gypsy moth attractant—The attempts to 
isolate and determine the constitution of the gypsy moth attractant 
should be continued to completion. The information obtained from 
a knowledge of the structure of this substance not only would be of 
value in connection with the control of this insect but could serve as a 
guide to the synthesis of effective insect attractants for oi her purposes. 


Use or AcricuLTurRE Propucts As INsecticipes AND Accessory Ma- 
TERIALS 


(BEPQ—BPISAE—RM : a—-22—Federal—RMA Funds) 


A. PURPOSE AND NATURE OF CURRENT WORK 


The purpose of work on this project is to determine the possibilities 
and develop the use of agricultural products as insecticides or as 
accessory materials such as stickers, spreaders, dust diluents, baits, or 
synergists for use with insecticides. The current work is especially 
concerned with investigation of the insecticidal constituents of native 
American plants that might offer promise as new agricultural crops 
and with the utilization of waste products from plants as accessory 
materials for use with insecticides. Another phase of the work is 
particularly concerned with increasing the orodintion of high yield- 
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ing strains of 7'ephrosia virginiana, commonly known as devil’s shoe- 
strings, and with determining practical methods of handling the plant 
as an agricultural crop. Related work will cover cultivation and 
fertilizer req.irements, disease and pest control, harvesting methods 
and machinery, and methods of processing the roots for insecticidal 
materials. 


B. CURRENTLY ACTIVE LINE PROJECTS 


RM: a-22-1—Nicotiana and Anabasis as sources of insecticides 
(BEPQ). To develop practical methods for extracting the insecti- 
cidal compound anabasine from Nicotiana glauca, the wild tree to- 
bacco native to the southwestern United States, and from other plants 
in which it may occur; and to develop chemics al analytical methods for 
determining the amount of anabasine and other related alkaloids pres- 
ent in plants. 

RM: a-22-2—-Heliopsis as insecticides (BEPQ). To examine 
species of Heliopsis, commonly known as oxeye, native to the United 
States for insecticidal constituents; to investigate the nature of these 
constituents and develop their use as insecticides. 

RM: a-22-3—New sources of insecticide accessory materials 
(BEPQ). To develop the use of plant materials or waste products 
such as shells, bark, straw, and cobs as accessory materials for use with 
insecticides. This includes use as diluents for insecticide dusts, 
spreaders, stickers, baits, synergists, and the like. 

RM: a-22-5—The use of Tephrosia as an insecticidal crop 
(BPISAE). To increase the material of high yielding strains of 
Tephrosia (devil’s shoestring) for field testing, develop practical 
methods of handling the crop in the field, and determine factors affect- 
ing yield and rotenone content of 7’ ‘ephrosia roots. 

RM: a-22-6—7' ephrosia virginiana L. as an insecticide (BEPQ). 
To study the constituents of the roots of 7’ ephrosia virginiana, com- 
monly called devil’s shoestring, a weed native to the United States 
which contains rotenone and related insecticidal substances, and to 
develop insecticidal formulations of the roots. 

RM : a-22-7—7 ripterygium wilfordii Hook., f. as an insecticide 
(BEPQ). To identify the insecticidal constituents in the roots of 
Sestlont god vine (7 ripterygium wilfordii Hook., f.), and to deter- 
mine and dev elop its possibilities as a practical insecticide. 

RM: a-22-8—The utilization of sabadilla seed constituents as in- 
secticides (BEPQ). ‘To study the physical and chemical properties 
of the insecticidal constituents of sabadilla seed and to determine the 
effect of various treatments on their chemical structure and their in- 
secticidal effectiveness. 

RM: a-22-9— cor ne insecticidal materials for controlling live- 
stock sada (BEPQ). To improve on the efficacy of py rethrum, rote- 
none, lindane, and other insecticides for controlling livestock” pests 


through the use of agricultural products such as pine oils, lanolin, 
resins, and tall oil. 


C. HISTORY AND EVOLUTION OF THIS WORK 


This work project was established late in 1947. With a background 
of information on insecticidal plants from earlier investigations as 
described under work project I-m-1 (Chemical Investigations on In- 
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secticidal Plants, p. 2133), it was possible to immediately begin chemi- 
cal studies of several American plants known to have or suspected of 
having insecticidal constituents. Among those first taken up were 
wild tree tobacco (Nicotiana glauca), southern prickly ash (Zanthovy- 
lum clava-herculis), and oxeye (Heliopsis species, closely related to 
the sunflower). Studies also were begun on methods of extracting 
sesamin from sesame oil for use as an activator for pyrethrum. A 
wide variety of waste products including straws, hulls, nut shells, 
barks, wood flour, and the like were obtained and tested as diluents 
for insecticidal dusts. In the ensuing period several other species of 
insecticidal plants have been included in the inv estigation. Some new 
insecticidal compounds have been discovered, further information ob- 
tained on the chemical structure of some compounds already known, 
and efficient methods of extraction have been developed for sesamin 
and for the insecticidal alkaloid anabasino. Insecticide dusts have 
been prepared from a number of the waste products mentioned as 
diluents and have been given laboratory and field tests. Investiga- 
tions were started with agricultural products including pine resins, 
pine oils, lanolin, and tall oil as solvents, stickers, and stabilizers for 
insecticides. The work on devil’s shoestring (7'ephrosia virginiana) 
was begun in 1948 as a result of earlier work in selecting plants and 
processing the roots for rotenone tests. Individual wild plants with 
considerable rotenone content were used in cultural and adaptation 
“studies of the plant to furnish the basis for developing it as an in- 
secticide crop. 


D. FUNDS—-AN NUAL EXPENDITURES 


Annual expenditures have been: 1948, $44,600 (BEPQ); 1949, 
$70,000—$60,900 (BEPQ), $9,100 (BPISAE) ; 1950, $81,400—$68,800 
(BEPQ), $12,600 (BPISAE). 


E. SOME EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Methods developed for extracting anabasine from Nicotiana 
glauca.—Methods were developed during 1948 for the effective ex- 
traction of the insecticidal alkaloid anabasine from Nicotiana glauca. 
Efficient methods of extraction are necessary for naturally occurring 
insecticidal compounds that usually are present only in very low con- 
centrations in the raw plant materials. These processes also are appli- 

cable to the extraction of other alkaloids from plants. They are 
readily carried out and yield a product free from many impurities 
that were present in the alkaloidal material extracted by older proc- 
esses. 

Methods developed for extracting sesamin-Chemists developed 
a simple process during 1948 for extracting sesamin in relatively pure 
form from sesame oil. No method for the extraction of pure sesamin 
was available prior to this. Sesamin, a compound present in the oil 
from sesame seeds, is important because it greatly increases the insecti- 
cidal effectiveness of pyrethrum, one of our most important farm and 
household insecticides. The material supplied commercially was a 
so-called sesamin concentrate containing a large proportion of other 
substances obtained in the extraction process. 
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Insecticidal constituent discovered in the common weed, Heliopsis 
scabra.—A compound, which has been named scabrin, has been ob- 
tained from the roots of Heliopsis scabra and found to be highly toxic 
to houseflies in laboratory tests. It is now being tested on other types 
of insects. Tests show that extracts prepared from several species 
of Heliopsis common in the United States also have insecticidal prop- 
erties. If Heliopsis proves to be as effective against insects as the pre- 
liminary work has indicated, cultivation of these plants may provide a 
new crop for American farmers. 

Selected strains of Tephrosia with 4 to 5 percent of rotenone are 
being tested on a regional basis to determine its suitability for culti- 
vation in the sandy coastal plain soils in the Gulf coast area. These 
strains are also the basis for further breeding work for improved 
yields. Root material containing the rotenone has been processed 
and tested for insect toxicity and insecticidal compounding. 

Agricultural products improve efficacy of insecticides employed for 
controlling livestock pests—Pine oil has been demonstrated to be an 
excellent substitute for benzene now used in preparations sold for con- 
trolling screwworms attacking livestock. Tall oil, a waste product of 
paper manufacture, promises to be an effective substitute for a syn- 
thetic compound (piperonyl butoxide) now widely used in combi- 
nation with pyrethrum for controlling flies attacking livestock. 


F. SOME ADDITIONAL WORK NEEDED - 


A number of the insecticidal constituents present in the plants under 
investigation have not yet been isolated in pure form and completely 
identified chemically. This work should be carried to completion. 
Larger quantities of the compounds that have been isolated must be 
prepared for testing against insects of various species, for use in 
larger scale tests than have so far been possible and for pharma- 
cological testing. Problems connected with the formulation of fin- 
ished insecticidal dusts and sprays from those substances which prove 
to be highly toxic to insects must be studied, including methods of mill- 
ing and extracting the plant materials, compatibility with common 
diluents, solvents, emulsifiers, and so forth. 

The Tephrosia breeding investigations need to be intensified to 
secure increased plant vigor as well as rotenone content. Cultural 
methods suitable to the regions of adaptation will have to be developed 
and the plant further improved for strains suitable for handling as a 
crop in localities in the South. Development of methods and ma- 
chinery for harvesting and processing 7'ephrosia roots is needed to 
make it a profitable crop for southern farmers. Further work is also 
needed in compounding the root material into insecticide formulas. 

Development of insecticide extenders through use of agricultural 
products.—Further research is needed on agricultural products such 
as pine resins, lanolin, and vegetable oils which show promise in 
improving the efficacy of insecticides when employed as ingredients in 
the formulated materials. Since millions of pounds of insecticides are 
used annually, the successful development of certain agricultural prod- 
ucts to improve insecticide formulations would extend the uses of the 
agricultural products and also increase the efficiency of insect control 
practices, 
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DrevELOPMENT oF Mernops AND EquipMENT For APPLYING INSECTICIDES 


(BEPQ—I-n-2—Federal—Regular Funds) 


A. PURPOSE AND NATURE OF CURRENT WORK 


The purpose of this work is to pare new and to improve existing 
methods of applying insecticides with the objective of obtaining more 
thorough coverage of the plants being treated, more economical use 
of materials, and greater operating efficiency of the equipment used for 
application. The current work is concerned mainly with the testing 
of aerosol generators for field use, these generators being operated by 
either heat or mechanical means. 


B. CURRENTLY ACTIVE LINE PROJECTS 


I-n-2-1—Thermal and mechanical aerosols for control of agricul- 
tural pests. To develop and test (1) improved mist blowers for crop 
spraying, and (2) automatic aerosol equipment for application of 
aerosols in aircraft, to prevent dissemination of pests by plane, and in 
barns and warehouses for control of flies and miscellaneous pests. 


C. HISTORY AND EVOLUTION OF THIS WORK 


The project was initially developed to meet the need for treatment 
of viemneditiee to prevent spread of insect pests that were present in 
or on such products at the time of shipment. The first problem under 
study was the shipment from Florida of citrus fruit infested with 
Mediterranean fruitfly during the outbreak in 1929-30. This resulted 
in the development of equipment and methods for refrigeration and 
vapor heat treatment. Since that time major attention has been given 
to the development, testing, and evaluation of equipment used in all 
lines of insect control. Recently the constant change in insecticides 
available for pest control has necessitated the development of special 
equipment for application. In general, the development of equip- 
ment for application has lagged behind that of the materials them- 
selves. During the past decade there has been a pronounced trend 
toward the use of concentrated sprays, applied both from the air and 
from the ground. 

Equipment for the thorough coverage of plants with only a few 
gallons of liquid per acre, instead of hundreds of gallons, has brought 
about marked changes in field practices. During the war period the 
application of insecticides as aerosols came to the fore, and the adapta- 
tion of the Army screening smoke generator for dissemination of 
insecticides in cloud form over large areas opened up a new field. 
Following this, other means of producing aerosols for agricultural use 
were developed, these being generated by mechanical means or by gas 
pressure. 

D. FUNDS—ANNUAL EXPENDITURES 


Since 1936, the annual expenditures on this project have ranged 


from approximately $2,000 per year, with an average of $3,500, to 
514,300 in 1950. 
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E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Autogyro sprayer developed for dispensing lead arsenate.—This 
equipment was developed for use in treating of forests infested with 
gypsy moth. It has been highly successful and led to the later de- 
verxcpment of devices for applications of the newer insecticides in 
concentrated form from aircraft. This has made possible more eco- 
nomical spraying of forest areas for insect control. 

New high-pressure hydraulic equipment developed for forest spray- 
ing.—Specifications that were provided and tests made on this project 
resulted in the developmert of specifications for equipment that is now 
standard on all sprayers of the type now in use. 

Vapor heat treatment developed for Mediterranean fruity con- 
trol.—Equipment developed for the vapor heat treatment of Florida 
citrus fruit permitted the shipment of 4,900 cars of fruit from the 
State during the Mediterranean fruitfly outbreak in 1929-30. It is 
still in general use in Texas, where up to 75,000 tons of fruit are treated 
each year to eliminate Mexican fruitfly prior to shipment. 

Aerosol behavior made known.—-A fundamental study of the be- 
havior of aerosols, using the wind tunnel for test purposes, has given 
a large amount of information on the behavior of particles of different 
sizes under varying wind velocities and when encountering objects of 
different form and size. This research has provided the basis for 
determining the most effective particle size to a4 used against specific 
flying insects, for maximum deposition on foliage and other objects, 
and the manner of settling in closed spaces such as warehouses. The 
behavior of the aerosol cloud under ‘outdoor conditions was also 
studied, and provided data on wind velocity, inversion conditions, 
etc., that ‘have a direct bearing upon effectiveness of aerosols in the 
field. It has also provided practical methods of determining particle 
size that have been very useful in studying these problems. 

Automatic aerosol-dispensing equipment devised for aircraft.—In 
cooperation with other projects and agencies, there was developed an 
automatic device which applies a prescribed aerosol dosage simul- 
taneously to all enclosed spaces ina plane. This insures not only the 
correct dosage but records the application for later reference. It 
provides greater protection against the dissemination of disease- 
carrying and agricultural pests. 

Heat-generated aerosols proved effective—Extended field tests of 
heat-generated aerosol equipment against a wide range of agricultural 
pests gave highly effective results against gypsy moth, plant bugs on 
peaches, several species of leafhoppers, horn fly on cattle, ete. It was 
also shown to be effective in checking infestations of food commodities 
in warehouses. 

Mist-blower sprayers proved highly effective-—Recently developed 
mist blowers are highly effective on both high trees and low-growing 
crops. Studies on distribution of spray on high trees, the air vol- 
ume required, the best particle size for each condition, and the method 
of determining particle size have greatly increased the effectiveness 
of these machines and has sini reduced the cost of applying 
insecticides. 
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F. SOME ADDITIONAL WORK NEEDED 


The development of equipment for applying insecticides has con- 
sistently lagged behind the discovery of new insecticides. There is 
continual need for research on methods and equipment for applica- 
tion. For example, very little is known regarding atomization and 
no method yet devised for producing sprays ‘of uniform particle size. 
One of the most important problems not yet solved is that of uni- 
formity and completeness of deposit of the insecticide upon foliage. 

New fields in insect control need to be explored, among which may 
be mentioned X-rays and other radiant energy, ultrasonics, high- 
velocity electrons, and other atomic particles, the use of radioactive 
tracers in field experimentation, etc. 


Mopr or Action oF INSECTICIDES AND Puysto.Locy or INsEcts 
(BEPQ—I-n-3—Federal—Regular Funds) 


A. PURPOSE AND NATURE OF CURRENT WORK 


To provide, through basic research on the mode of action of insecti- 
cides in the insect body, information that may be utilized in the 
development of new and better insecticides, and in interpreting the 
action of those already known. The current work is centered mainly 
on insect strains or races that have developed resistance to DDT and 
other new insecticides, to determine the physiological basis for such 
resistance, and to devise possible methods of overcoming it. 


B. CURRENTLY ACTIVE LINE PROJECTS 


I-n-3—1— Fundamental studies on the mode of action of insecticides. 
To determine, by a quantitative injection technique, the site and 
manner of action of an insecticide such as DDT in the insect body, 
whether on the nerve fibers, blood, or other parts of the body. 

I-n-3-2—Studies on insect physiology in relation to the mode of 
action of insecticides. To develop a fund of knowledge of the various 
physiological processes of insects to serve as a basis for research on 
the mechanism of insecticidal action. 

I-n-3-3—Studies on insect physiology in relation to development 
of resistance to insecticides. To determine the physiological processes 
by which insects acquire resistance to insecticides, and the methods 
by which this resistance may be altered. This information is required 
as a guide to developing methods of combatting resistant strains of 
insects. 


C. HISTORY AND EVOLUTION OF THIS WORK 


Work on the physiology and toxicology of insects was started on 
a small scale in 1915, with emphasis on the latter. A search was made 
at that time for a substitute for nicotine. Later studies related to 
the tropisms and sense organs of insects, nutrition and metabolism, 
the distribution of poison in the silkworm, and on radioactive lead 
arsenate. The project was set up on its present basis in 1935. The 
problems investigated thereafter were mainly physiological, such as 
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the study of the digestive processes of plant-feeding insects. With 
the appearance of DDT at other new and highly toxic organic com- 
pounds, studies were initiated to determine their mode of action in 
the insect body. This has recently been extended to include studies 
of the development of resistance by insects to the new insecticides. 


D, FUNDS—-ANNUAL EXPENDITURES 


Since 1935 expenditures of regular funds have ranged from $12,000 
per year, with an average of about $22,000, to $22,300 for 1950. This 
was supplemented during 1936-41 by allotments from the special 
research fund averaging $9, 000 per year. 


E., EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Mechanical device developed for recording the heartbeat of in- 
sects—This device has proved to be very useful in the study of the 
effect of insecticides upon insects. 

System evolved for classification of insect blood cells —Development 
of this classification system, together with accompanying color photo- 
graphs, has led to a better understanding of the varied functions of 
the many types of cells found in insect hemolymph. 

Mode of action of insecticides studied—Information acquired 
through research on the mode of action of insecticides, especially DDT, 
has given valuable aid in efforts to correlate chemical structure with 
biological activity and has provided a foundation for the orderly 
synthesis of new insecticides. 

Early work on tropisms and sense organs of insects has provided an 
important aid to the development of new repellents and attractants. 

Chitin studied in detail_—A thorough knowledge regarding chitin, 
the principal component of the body wall of insects and Crustacea 
(lobsters, shrimps, crabs, ete.), has shed much light on the manner 
in which contact insecticides gain entry into the insect body. 


Fr. SOME ADDITIONAL WORK NEEDED 


Mode of action of insecticides require further study.—Studies on 
the mode of action of poisons upon insects should be expanded. This 
is understood with respect to only a very few insecticides, whereas 
such knowledge, in properly classified form, is urgently required on all 
of the new and highly toxic organic compounds that have been dis- 
covered in recent years. 

Nutritional requirements of insects—The field of insect nutrition 
has been inadequately studied, especially with reference to the in- 
sect’s source of food. There is evidence to indicate that variation 
in the chemical constituents of plants, brought about for example by 

fertilizers, can affect the growth and reproduction of insects feed- 
ing upon them. Such studies might lead to the development of meth- 
ods for natural control, which would be much more economical than 
chemical control. 

Physiological method for determining effectiveness of insecticides. — 
In the testing of new compounds to determine their insecticidal effec- 
tiveness there is need for a physiological method to replace the pres- 
ent biological method, which is unreliable in that, instead of measur- 
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ing toxicity, it merely determines its effectiveness against the specific 
insects that are treated. 

Poisons secreted by insects.—V irtually nothing is known regarding 
the toxic substances injected into plants by sucking insects during 
their feeding, or of those injected into man and animals by pest in- 
sects such as mosquitoes, ticks, chiggers, bedbugs, etc. Research on 
the poisons secreted by biting and stinging insects would aid in the 
case of those attacking man, in the search for suitable antidotes. 

Development of insect resistance to insecticides—Probably the 
most important insect problem facing entomologists today is that of 
acquired resistance of insects to insecticides, the manner in which 
such resistance is acquired, and what may be done to overcome it. An 
extended research program is needed that will deal with all aspects 
of the problem. 


BrotocicaL Tests To DreTeERMINE THE EFFECTIVENESS OF NEW 
INSECTICIDAL MATERIALS 
(BEPQ—I-n-4—Federal—Regular Funds) 


A. PURPOSE AND NATURE OF CURRENT WORK 


To determine, by preliminary laboratory tests upon household and 
plant-feeding insects, the insecticidal value of a wide range of syn- 
thetic chemical compounds and materials of plant origin, and to 
evaluate these as synergists for pyrethrum, rotenone, and nicotine. 
The search for new insecticides goes on continuously with the hope 


that new synthetic compounds or materials of plant origin will be 
found that will be more effective and economical and less injurious 
to plant and animal life than those already known. Current work 
concerns the testing, against certain insect species in the laboratory, 
of new materials and research and developmental studies on gas- 
propelled aerosols for use in houses and other buildings, and against 
(lisease-carrying and agricultural pests in aircraft. Work on house- 
hold aerosols is now directed toward the low- -pressure type, which can 
be made at much less cost than the high-pressure type. 


B. CURRENTLY ACTIVE LINE PROJECTS 


I-n-4-1—Preliminary testing of new materials on insects. To con- 
duct the preliminary laboratory screening tests on a wide range of 
new chemical compounds and plant materials in order to find new, 
more effiective, and more economical insecticides that may be used in 
the control of disease-carrying insects and those attacking agricul- 
tural crops and commodities. "This is a continuing activity on “which 
work will be required as long as there is prospect of finding new 
insecticidal compounds and materials, 

I-n-4-2—Testing of materials as synergists or extenders for pyre- 
thrum- and rotenone-bearing materials. To test in the laboratory a 
wide range of chemicals in the search for activators for pyrethrum and 
rotenone in order to increase their effectiveness and thus reduce the 
cost of the dosages of these materials required for insect control. 

I-n-4-3—Testing the insecticidal action of gas-propelled aerosols 
and devices for their application. To make biological tests on aerosol 
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formulations, both experimental and commercial, and devices for their 
application to determine particle size and effectiveness against flies 
and mosquitoes. The performance of these is constantly being im- 
proved and the cost reduced. They are manufactured under license 
from the Secretary of Agriculture and each manufacturer’s product 
must be tested to insure that it meets specifications. This is conse- 
quently a continuing activity as long as licenses are issued under the 
patent. 

I-n+4—Preliminary testing of compounds or mixtures containing 
nicotine with and/or without adjuncts. To evaluate biologically new 
nicotine compounds or mixtures, new carriers and wetting agents for 
nicotine, and to test various adjuncts for synergism with nicotine. 


C. HISTORY AND EVOLUTION OF THIS WORK 


Laboratory testing of chemicals and botanical materials for possible 
insecticidal effect has been carried on by Department entomologists 
for many years. Derris was so tested at the time of the First World 
War, and studies on stomach poisons during the 1920’s and on numer- 
ous synthetic compounds later are examples of the type of research 
which evolved into the present work. The discovery of DDT during 
the Second World War and of a long series of hydrocarbons and 
organic phosphates since that time has opened up a whole new field. 
The preliminary testing of these and a wide range of related com- 
pounds has necessitated a great expansion of the program. The ad- 
vent of gas-propelled aerosols as a method of applying insecticides 
was a new development during the war and the biological testing, in 
addition to tests on appliances and containers, insures the production 
of aerosol bombs that operate efficiently and are highly effective in 
killing disease-carrying insects. 


D. FUNDS—-ANNUAL EXPENDITURES 


Since 1936 the annual expenditures of regular funds have ranged 
from about $16,000, with an average of $33,000, to $46,500 in 1950. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Turntable testing method developed.—A method involving an ap- 
paratus known as the Campbell turntable has been developed for 
screening new potential insecticidal materials and for conducting rela- 
tive toxicity studies. This has greatly facilitated and expedited the 
screening of materials. 

Methods developed for testing sprays and aerosols for household 
use.—Cooperated with industry in the development of the Peet-Grady 
method for testing household sprays and in the development of a 
method for testing household aerosols. This has provided a standard 
formulation and testing methods whereby all household sprays and 
aerosols can be compared and accurately evaluated. 

Helpful leads provided chemists by biological tests—The biological 
evaluation of numerous synthetic and plant materials, including alle- 
thrin and scabrin, have furnished leads to the chemists toward further 
synthesis and extraction of these and related compounds. 

Aided in development of aerosol formulations—tThe biological 
screening tests were an important step in the development of aerosol 
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formulations for controlling insects affecting man, some of which have 
been adopted for use by other Federal health agencies, and by the 
Department of Defense. 

Participated in development of aerosol method.—This project co- 
oper ated in the development of the liquefied-gas aerosol method of 
dispensing insecticides resulting in a public-service patent assigned to 
the Secretary of Agriculture. (See project I-m-4, p. 2144.) 


F. SOME ADDITIONAL WORK NEEDED 


Improvement of testing methods for leaf-feeding insects—To pro- 
vide more rapid and accurate procedures for testing the increasing 
number of chemical compounds that require evalu: ition as insecticides. 

Expansion of the aerosol-testing work to keep pace with a new and 
rapidly developing industry, so that products placed on the market 
will have a standard insecticidal value and the devices for application 
will be dependable in operation. 

Expansion of the work on synergists to permit basic work on the 
effect of insecticide-adjunct ratios and formulations, with the objective 
of reducing cost and increasing effectiveness, as well as conserving 
supplies of scarce and costly materials, such as pyrethrum and 
rotenone. 


INVESTIGATIONS OF THE Errecr or INSECTICIDES ON 
PARASITES AND PREDATORS 


(BEPQ—I-—n-5—Federal—Regular Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


The purpose of the work is to determine the effect of DDT and 
other new and highly toxic insecticides upon the natural enemies of 
codling moth, woolly a ore aphid, red mites, and other insects that 
attack ; apples. Field observations have shown that the application 
of these insecticides against a specific pest such as the codling moth 
may be followed by heavy infestations of aphids, red mites, etc. These 
infestations are often more destructive to the crop and present more 
difficulty in control than the pest for which the treatment was applied. 
This situation is attributed to the elimination by the insecticide of the 
natural enemies of the pests of previously minor importance. A simi- 
lar situation is known to exist in relation to treatment of pests of other 
crops. The purpose of these investigations is to determine by labora- 
tory and field tests the effect of the different new insecticides upon each 
of the natural enemies of the several pests occurring upon apple. On 
the basis of such information, as far as possible ways of preventing the 
destruction of these natural enemies will be developed by a change in 
the insecticide applied for control, a change in its formulation, the 
timing of the applications, or by some other means. Information 
developed on this project can then be applied to the solution of similar 
problems that have arisen in the control of pests of other crops. 


B. CURRENTLY ACTIVE LINE PROJECTS 


I-n-5-1—The effect of DDT upon the natural enemies of the codling 
moth aa associated insects on apple. To develop methods and prac- 
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tices whereby the application of the new insecticides to apples will 
result in reduced destructiveness to the natural enemies of the codling 
moth, woolly apple aphid, European and Pacific mites, etc. 


C. HISTORY AND EVOLUTION OF THIS WORK 


It has been known for many years that the application of insecti- 
cides for pest control is often followed by outbreaks of other segee due 
presumably to the destruction of their natural enemies. The use of 
lead arsenate for boll weevil control on cotton is followed by aphid 
outbreaks, lime sulfur on apple trees often results in heavy infestations 
of San Jose scale, etc. The problem on apples was investigated in West 
Virginia and Connecticut in 1936-41 and on citrus in Florida and 
California during the same period, The advent of DDT during World 
War II and a long series of even.more toxic insecticidal materials since 
that time has greatly accentuated the problem. The recent use of DDT 
for control of citricola scale on citrus in California led to destructive 
outbreaks of cottony cushion scale, the first since 1890, as a result of 
complete elimination of the vedalia beetle which normally controls it. 
The repeated occurrence of this effect of the use of the new insecticides 
has made it imperative that a solution be found to this problem, other- 
wise the value of these new discoveries will be greatly reduced. 


D. FUNDS—-ANNUAL EXPENDITURES 


Expenditures during 1936-41 averaged approximately $20,000 per 
year. From 1947 expenditures ranged from $5,000 to $8,800 for 1950. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Change in spray formulation prevents rapid development of scale 
insect and whitefly infestations —Use of fungicides for control of 
diseases of citrus in Florida it was believed generally would result 
in elimination of the parasitic fungi attacking these insects, thus per- 
mitting heavy infestations to develop. The entomologists found that 
the common fungi developing on these insects were only mildly, if at 
all parasitic and that the build-up following use of fungicides, and 
of many insecticides as well, was due to the residue left upon the 
foliage. A change in formulation of the spray, eliminating the con- 
stituents responsible for the residue, was found to prevent rapid 
development of heavy infestation. 

Causes found for heavy infestations of some insect pests on apple 
after application of insecticides —The repeated use of lead arsenate 
for control of codling moth in the Eastern States results in a great 
reduction of predaceous ants in the orchards. These ants are the 
most important agency in controlling the pest in unsprayed or infre- 
quently sprayed orchards. DDT and other new insecticides used for 
control of the same pest (codling moth) in the Pacific Northwest 
permit the wooly apple aphid to become destructive because of elimi- 
nation of its parasite, whereas this effect does not follow the use of 
lead arsenate or cryolite. Red mites likewise become destructive fol- 
lowing application of DDT, whereas the predaceous enemies remain 
abundant and hold the pest under control in orchards treated with 
cryolite. The effect of parathion is much less severe upon the natural 
enemies than DDT, due to the very short time it persists on the foliage. 
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F. SOME ADDITIONAL WORK NEEDED 


The results of this project dealing with the pests of apple in the 
Pacific Northwest will serve as a basis for determining the possibility 
of solving similar problems on other crops. These crops, however, 
are attacked by entirely different insects, which, in turn, may be 
treated with different insecticides for control. The conclusions 
reached regarding the apple insects will need to be thoroughly tested 
before being put into practice elsewhere. There is conse quently need 
for expansion of the work to cover the major pests of all classes of field 
crops, especially vegetables, cotton, and cereal and forage crops. 


DEVELOPMENT OF MeTuops FoR THE DISINFESTATION OF AIRCRAFT 
(BEPQ—I-n-6—Federal—Regular Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


The purpose of this work is to develop ways to kill insects in air- 
planes. The rapid development of international transport by air has 
greatly increased the risk of entry of disease-carrying and agricul- 
tural pests of foreign origin into the United States. The short time 
in transit, not more than 2 days from the most distant parts of the 
world, makes it possible for adult insects in the cabins and other 
enclosed spaces to survive without difficulty. The current work is 
directed mainly to the development of methods of treating the interior 
of planes before take-off at foreign ports or prior to arrival in the 
United States with space aerosols and residual sprays to kill all forms 
of insect life that may be present. 


B. CURRENTLY ACTIVE LINE PROJECTS 


I-n-6—1—The use of aerosols and residual sprays in disinsecting 
cabins and other enclosures of planes. To develop (1) effective aero- 
sol formulations that will kill both disease-carrying and agricultural 
pests at prescribed dosages without being object ionable to passengers, 
harmful to upholstery, equipment, and surfaces of the planes, or leave 
an objectionable residue, (2) effective and dependable automatic 
equipment for dispensing aerosols in aircraft, and (3) effective spray 
formulations that will leave a long-lasting toxic residue on interior 
surfaces, especially in cargo spaces. 


C. HISTORY AND EVOLUTION OF THIS WORK 


Studies during the war, when planes moved from one country to 
another in enormous numbers, revealed that a large number carried 
living insects in the cabins and other closed spaces. This led to the 
general use of the standard aerosol bomb, which first contained only 
pyrethrum as the killing agent, but to which DDT was later added. 
The aerosol was dispersed immediately prior to landing and was 
effective in killing flies and mosquitoes, the disease-carrying insects, 
but not against the agricultural pests. The need for effective methods 

against the latter was emphaszed by the appearance of the oriental 
fruitfly j in Hawaii, which is especially likely to be carried on aircraft 
because of its habits and is a very serious threat to the fruit industry 
of the mainland. 
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D. FUNDS—-ANNUAL EXPENDITURES 


Annual expenditures have ranged from $6,000 in 1947 to $15,600 
in 1950. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Automatic aerosol equipment in aircraft developed.—Developed, 
with cooperating agencies, an automatic aerosol-dispensing device for 
aircraft that will apply a fixed dosage at all required points in the 
plane simultaneously and will record such applications. Tests under 
operating conditions using military planes in the Pacific area have 
shown dependable performance for more than 1 year. This equip- 
ment eliminates the need for use of the standard bomb for applica- 
tion of Public Health and agricultural dosages. 

Combination aerosol-residual treatment controls Japanese beetle.— 
Aircraft traveling from the infested Eastern States to noninfested 
parts of the country during the summer months contain large num- 
bers of Japanese beetles. In cooperation with other units, effective 
control was accomplished by application of a residual spray contain- 
ing DDT to the baggage compartment and an aerosol to the baggage 
and main compartments prior to passenger loading. ‘These measures 
now are applied to all aircraft leaving the infested area and have 
eliminated largely this means of spread of the beetle. 


F. SOME ADDITIONAL WORK NEEDED 


New and more toxic insecticides are needed that will be fully de- 
pendable in killing all forms of insect life likely to be found in air- 
craft. The objective is an insecticide that has a combined residual 
and fumigating effect, yet without objectionable features of materials 
now in use. All new insecticides as they appear will need to be tested 
as to the effectiveness and suitability for aircraft use. 


INSECTICIDAL Crop INVESTIGATIONS 
(OES—b-1-7—Federal—Regular Funds) 
A, PURPOSE AND NATURE OF CURRENT WORK 


To conduct agronomic, physiologic, and chemical studies on in 
secticidal plants of strategic importance to the continental United 
States, with a view to improving production and quality, including 
the isolation and identification of the active insecticidal constituents. 
The current work is concerned with the development of high-yielding 
plant material through selection and breeding so as to make possible 
increased supplies of rotenone for use by the American farmer. In 
order to develop material that can be produced economically, agro- 
nomic experiments on methods of production are also being made. In 
addition, work of a fundamental nature is being carried out in the 
field of plant physiology and chemistry. The information being de- 
veloped under this program is being utilized by the Office of Foreign 
Agricultural Relations in the development of its new crop programs 
for Latin America. This activity is part of the research program of 
the Federal Experiment Station at Mayaguez, P. R. 
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B. CURRENTLY ACTIVE LINE PROJECTS 


b-1-7-1—Propagation and distribution of Dervis elliptica. To de- 
velop and distribute new lines and varieties of insecticidal plants that 
will permit the production of such crops in the Western Hemisphere. 

b-1-7-2—-A gronomic investigations with Derris elliptica. To de- 
velop agronomic practices adapted to the growing of insecticidal 
crops, and the factors which limit their production, such as soils, 
climate, insects, and diseases. 

b-1-7-I—Chemical research of insecticidal crops. Fundamental 
chemical studies on the formation of insecticidal constituents in the 
plant in order to determine its structure and possible synthesis, and 
to determine the make-up and development of such constituents in 
nature. 

b-1-7-9—Physiological investigations with insecticidal crops. To 
study the effect of temperature, light, and moisture on the develop- 
ment of toxic constituents in insecticidal plants in order to determine 
the factors which increase production of toxic materials and develop- 
ment of the plant. 


C. HISTORY AND EVOLUTION OF THIS WORK 


Studies on insecticidal plants were initiated in 1935, and were con- 
cerned primarily at that time with the possible production of insecti- 
cidal crops in Puerto Rico and the Western Hemisphere. The Amer- 
ican farmer uses millions of pounds of rotenone each year for the 
control of insect pests. ‘This important insecticidal material and its 
related compounds are found in the roots of several so-called fish 
poison plants grown in the American Tropics. Since World War II, 
considerable emphasis has been placed on the production of these 
strategic crops in the Western Hemisphere, and in cooperation with 
the Office of Foreign Agricultural Relations, the Federal station has 
distributed plant material and carried out research work with these 
crops. 

D. FUNDS—ANNUAL EXPENDITURES 


The annual appropriations from 1935 to 1943 ranged from $10,000 
to $25,000. From 1944 to 1948, appropriations averaged $30,000, 
and for 1949-50, $37,000. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Over 2,000,000 cuttings of Derris distributed —During World War 
II the station, in cooperation with the Foreign Economic Admin- 
istration and other agencies, supplied 2,500,000 cuttings of high- 
yielding strains of Perris elliptica to Central and South American 
countries. 

A chemical method for estimating toxicological value of derris root 
was developed.—A quick simple method for evaluating the toxicity of 
derris roots was developed, which is an aid in selection of plant 
material. 

A biological method for assaying rotenone-bearing plants was de- 
veloped.—A simple and rapid method for the bioassay of insecticidal 
plants was developed, using small fresh-water fish, known as guppies. 
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The assay is rapidly adaptable for breeding and selection and crop 
evaluation in countries where rotenone-bearing plants are grown. 
The method is such that no expensive equipment is required, no special 
techniques are used, and reailiied are obtained in a short time, usually 
in less than a day. 

Derris found to be superior to Lonchocarpus in towicological 
value.—The principal sources of rotenone materials are the plants of 
the genus Derris and Lonchocarpus. The superiority of Derris root 
over Lonchocarpus has often been questioned. A series of experi- 
ments were set up to determine the toxicological comparison of the 
roots of these two genera of plants. It was found that derris roots 
were definitely superior in insecticidal properties. Among the plants 
studied, a variety of Derris, known as Sarawak Creeping, was found 
to have the highest amount of toxic constituents. 

Losses of rotenone resulted from improper drying.—It was believed 
that sun drying of insecticidal plant roots resulted in some decomposi- 
tion of toxic materials. Experiments indicated that drying in the 
shade or in the sun made no apparent difference in the rotenone con- 
tent, but that the storage of fresh roots caused large losses in rotenone 
content. 

Bioassay developed for DDT —The widespread use of the insecti- 
cide, DDT, has brought about the problems of residue in milk and on 
other food products. A biological method has been developed in 
which small tropical fish (guppies) are used as the test animal for 
determining small residual amounts of DDT on fruits and vegetables. 
Amounts of DDT as small as 0.025 parts per million can be detected 
by the method. 


F. SOME ADDITIONAL WORK NEEDED 


Further evaluation and analysis of known insecticidal plants.— 
There are hundreds of tropical plant species which have been reported 
as having insecticidal properties not harmful to humans and warm- 
blooded animals. Preliminary evaluation of many of these species 
has shown them to contain toxic principles but in low concentrations. 
If the active insecticidal constituents of these plants could be isolated 
and their chemica] structure determined, the information obtained 
could be utilized to synthesize more effective and safer insecticides. 

Further evaluation and agronomic work with Derris—Derris is the 
most important of the known insecticidal plants. Up to the present 
time, there has been a minimum of agronomic practices and data 
developed for its widespread propagation in the Western Hemisphere. 
There is need for evaluation of known material, and selection and 
breeding for better material. 


Insect Pest Survey 


(BEPQ—I-i—Federal-State—Regular Funds) 


A. PURPOSE AND NATURE OF CURRENT WORK 


To provide entomologists and others with timely and current in- 
formation on the occurrence, distribution, ecology (habits in relation 
to environmental conditions), and host plant relationships of each 
of the injurious insects of importance to the agricultural economy 
of the United States, as a basis for (1) determining the need for 
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and timing of control measures; (2) to maintain in readily available 
form for permanent record, study, and use, data that will aid the 
detection of newly introduced pests, the solution of insect problems 
in this and cooperating nations, and (3) in the development of prac- 
tical methods for forecasting outbreaks or probable spread of insect 
pests. There is no other place i in the United States where such in- 
formation is assembled and made readily available for use. The 
Insect Pest Survey serves as a national clearing house for such var 
Currently, the work is carried on entirely from a central office 

W: ashington, D. C. Reports on observations of specific insect ca 
conditions in their area are receiv ed from collaborating Federal and 
State entomologists located at. various field points throughout the 
country. These are analyzed, abstracted, and filed for permanent 
reference, and statements summarizing the status of the more im- 
portant economic pests are prepared and disseminated at the close 
of each month together with an annual summary for the year. 


B. CURRENTLY ACTIVE LINE PROJECTS 









There are no line projects. This is a continuing activity. 
There are no li rojects. This i ntinuing activity 


























C. HISTORY AND EVOLUTION OF THIS WORK 





In 1893, the Department of Agriculture began the preparation of a 
series of maps to show the known distribution and AInjurious occur- 
rence of about 150 of the most destructive insect species in the United 
States. Plotting of these maps was discontinued after a number of 
years largely because of press of other work and lack of sufficient 
cooperation of entomologists in providing essential data. These 
maps, however, still serve as the background for early distribution 
records of many of the economic pests. During World War I, 
entomologists throughout the country realized the need for early 
recognition of newly established insect pests as a basis for control 
and “prevention of spread, and recommended that an insect survey 
be organized under the direction of the Department of Agriculture 
in cooperation with official entomologists of various States or State 
institutions. They recommended that this activity be designed to 
ascertain the distribution and extent of injury caused by various 
insects and to keep official entomologists throughout the country 
apprised of developments during the growing season as a possible 
means of aiding and forecasting probable injury. The Insect Pest 
Survey was established in 1921 to provide a medium through which 
all workers could keep more closely in touch with current insect. con- 
ditions in the various parts of the country and as a repository for 
miscellaneous field observations previously available only to a limited 
few. This has continued to function as a cooperative organization 
in the broadest sense. Collaborators, chiefly State entomologists and 
entomologists in the agricultural experiment stations, State univer- 
sities, and agricultural colleges, as well as Federal entomological 
workers engaged in various lines of work, are encouraged to submit 
notes or reports on observations regarding occurrence, abundance, 
distribution, destructiveness, and host plant relationships of insect 
pests throughout the country. Upon receipt in the Washington office 
these are analyzed, abstracted, and the data filed so that. they are 
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readily available for permanent record and use. <A cross-reference 
index to all of the insects known to affect any given species of plant 
is maintained. From May 1921 to May 1942 inclusive, a publication 
known as the Insect Pest Survey Bulletin was compiled and issued 
monthly, and an annual summary of insect conditions was published 
at the end of the season to furnish entomological workers timely in- 
formation on distribution, abundance, and destructiveness of insect 
pests in this country. More detailed information on the ecology, 
distribution, and destructiveness of specific pests of major economic 
importance, such as the European corn borer, Japanese beetle, and 
others, is published from time to time in the form of special supple- 
ments. In June 1942, due to a decrease in funds for conducting insect 
investigations, these survey activities were drastically curtailed and 
have never been expanded to their former status. Among other 
things, it became necessary to discontinue publication of the Insect 
Pest Survey Bulletin. However, an effort has since been made to 
continue to render service to entomological workers through the 
issuance of brief monthly and a condensed annual statement sum- 
marizing available current information on the status of a few of 
the more important economic pests. A good start was made in review- 
ing, analyzing, and abstracting information published in the Review 
of Applied Entomology pertaining to the occurrence, distribution, 
ecology, and host plant relationships of insect pests in foreign coun- 
tries. A separate file of such data has been established. Due to 
curtailment of funds it has been impossible to continue this important 
phase of the work in recent years. 


D. FUNDS—-ANNUAL EXPENDITURES 


Estimates for the early years are not available. Annual expen- 
ditures from 1929 to 1942 varied from about $9,500 to $19,500 and 
averaged approximately $16,000. Expenditures have ranged since 
from $7,000 in 1943 to $9,500 in fiscal year 1950. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Notes on insect species in the United States indewed for ready 
reference—An index file of data on the domestic occurrence, dis- 
tribution, ecology, and host plant relationships of more than 20,006 
species of insects has been built up over the years and is added to 
currently. These are catalogued to make prompt furnishing of infor- 
mation possible concerning occurrence of any specific pest in a given 
State or county, or its national distribution, in response to the numer- 
ous requests received constantly from Federal and State workers. 

Records of insect pests in foreign countries abstracted and filed.— 
The literature on insect pests in foreign countries published in the Re- 
view of Applied Entomology through 1941 was reviewed, abstracted, 
and the pertinent data filed, as a source of ready reference when needed 
in connection with foreign plant quarantines, and to provide useful 
information whenever infestations of new foreign pests are found 
within the United States. 

Index file of host-plant records provides useful service to entomol- 
ogists —An index file of the host plants from which each insect species 
has been recorded, and of the insects recorded as attacking certain 
plants of economic importance, has been developed and is kept current. 
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This facilitates prompt furnishing of data in response to numerous 
requests received from Federal and State entomologists and plant 
quarantine officials concerning host-plant relationships of insect pest 
species. 

Monthly, annual, and special insect pest summaries issued.—The is- 
suance from May 1921 to May 1942 of the monthly and annual Insect 
Pest Survey Bulletin, and since that time of summarized monthly and 
annual statements regarding the status of the more important eco- 
nomic insects in the United States, has provided a useful service to 
entomologists throughout the world and to the insecticide industry, 
writers, and others interested in keeping informed regarding the cur- 
rent status of insect pest conditions in this country. 

Estimates of economic losses caused by insects in the United States.— 
A study was made in 1925, in cooperation with State workers, to esti- 
mate the amount of damage caused by the more important insect pests 
in the United States. The results were published in 1927, as a mimeo- 
graphed circular. These were revised in 1931 and republished, giving 
estimates of annual losses caused by some 34 of the more important 
insect pests. ‘The demand for this type of information became so great 
that the data were further revised and a new edition issued in 1938. 
This more comprehensive report brought together the best estimates 
then obtainable on the loss occasioned by over 60 of the more important 
insect pests in the country. The 1938 estimates indicated that damage 

‘aused by these few pests, including value of crop destroyed and 
control costs, totaled more than $1 600,000,000 annu: ally. It was recog- 
nized that the few pests for which estimates were available represent 
only a few of the many thousands of kinds of injurious insects that 
occur in this country. This is the only study of the kind ever made, 
and the data still serve as a basis upon which it is now conservatively 
estimated that losses totaling no less than $4,000,000,000 annually are 

caused by all injurious insects in the United States. 


. F. SOME ADDITIONAL WORK NEEDED 


De velopment of comple te file of useful data conce rning insects of 
importance to American agriculture.—Since the insect pest survey was 
established, a good start has been made in assembling much useful data 
for ready reference and study concerning many of the insect pests 
known to occur in the United States. With this as a basis, the insect 
pest survey could readily become a repository of the most complete 
record possible of insect conditions of importance to American agri- 
culture. No other agency is in position to accomplish this. Provision 
should be made to enable the assembling, abstracting, and filing of 
the great volume of additional data that could be constantly provided 
by more complete collaboration on the part of the hundreds of Fed- 
eral, State, and private entomologists. Means are needed for stimulat- 
ing and facilitating such collaboration, as well as for adequately han- 
dling the increased workload that would result. Much valuable data 
that would aid appreciably in effecting better control of injurious 
species, and in an understanding of the reasons underlying the oceur- 
rence of injurious outbreaks of certain insect pests, is being buried 
in unpublished reports of entomological workers or is at present avail- 
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able only to a limited few. Expansion of insect pest survey activities 
would make possible the greater dissemination of such information of 
a current practical value and provide for ready reference and study 
a complete file of data having permanent value. 

Review of literature on foreign insect pests should be completed and 
kept current-—The file of information on insect pests in foreign 
countries includes only such data as were published in the Review of 
Applied Entomology through 1941. The review of that publication 
should be brought up to date and kept current. <A great wealth of 
additional data of value could be obtained through a review of other 
foreign literature on insect pests, much of which would, however, 
entail translation of the data into English for filing and use. Main- 
tenance of a complete and up-to-date file of information on insect 
pests in foreign countries would be of inestimable value in connection 
with the enforcement of foreign plant quarantines. Also, whenever 
a new pest of foreign origin is found in this country, prompt access 
to complete data concerning that pest in its native home is especially 
useful in connection with the initiation of control or eradication mea- 
sures. 

Determination of economic importance of insect pests—Satisfactory 
and practical methods should be devised for estimating the economic 
losses caused by individual insects or groups of insect pests. Reliable 
estimates of losses are available for only a very few of the more im- 
portant pests such as the European corn borer, grasshopper, and cotton 
insects. Experience has shown that one of the surest ways of getting 
farmers to apply control measures developed through research is to 
point out the extent to which an insect pest affects their income. 
Reliable information on the losses caused by insect pests is constantly 
requested from various segments of the Enaecticiae industry, farm 
paper editors, free-lance writers, and others who could utilize such 
data to advantage in encouraging farmers and others to take more 
effective action in controlling pests. 

Development of methods for forecasting outbreaks of injurious 
insects.—The files of the insect pest survey, entomological literature, 
and unpublished reports contain a wealth of information concerning 
the occurrence and seasonal abundance, under different environmental] 
conditions, of various insect species which frequently or at more or less 
periodic intervals occur in injurious outbreaks. These data should be 
studied, analyzed, and correlated with climatological and ecological 
records with a view to developing practical and accurate methods for 
forecasting outbreaks of injurious insects. Availability of such meth- 
ods would enable farmers, insecticide manufacturers and distributors, 
extension workers, and others concerned, to make necessary plans and 
arrangements in advance for the prompt and effective application of 
control measures to prevent serious losses. Studies should first be 
applied to a few selected species or groups of related insects for which 
there is reason to believe the desired results might be most readily and 
quickly obtained. Leads developed with regard to the perfection of 
methods for forecasting outbreaks of such pests might then be applied 
to similar studies concerning other species or groups of insect pests. 
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SURVEY OF THE ImporTeD Fire ANT 


(BEPQ—Federal-State—Incipient and Emergency Outbreak Funds) 


A. PURPOSE AND NATURE OF CURRENT WORK 





The purpose of this work is to determine the distribution and 
abundance of the imported fire ant in the southern part of the United 
States. This introduced insect is an important pest of agricultural 
crops. It is also detrimental to animals and man because of annoy- 
ance and the painful sting it causes. It is now well established in 
many areas in several Southern States. C urrently surveys are under 
way to determine more accurately the distribution, and the rate and 
manner of its spread. Observations are also made on the nature 
and extent of damage caused by the pests. The work is done in co- 
operation with the States where the need for surveys is indicated. 






























B. CURRENTLY ACTIVE LINE PROJECTS 


Does not apply. 


C. HISTORY AND EVOLUTION OF THIS WORK 





A species of fire ant native to South America was introduced 
through commercial shipments and first reported from the Mobile 
area of Alabama about 30 years ago. It is similar in appearance and 
general habits to native species of fire ants which are prevalent in 
many parts of the United States. The introduced species, now known 
as the imported fire ant, steadily increased in numbers and has spread 
into new areas. It has become so destructive in certain areas in Ala- 
bama and Mississippi that the public demanded eradication or control] 
of the pest. Some work to determine its distribution and to develop 
control measures had been carried out prior to 1949 by State agencies 
in Mississippi and Alabama. In 1949 an initial allotment of funds 
appropriated for control of Incipient and Emergency Outbreaks of 
Insects and Plant Diseases was made to cooperate with involved States 

in conducting surveys to determine more accurately the distribution 
and status of this pest. This has continued in 1950 to make more in- 
tensive surveys. These activities are closely coordinated with a re- 
search program also initiated in 1950, under project No. BEPQ-RM- 

b-535, popes ae of Methods for Controlling Fire Ants. (See 
p. 2099.) 


D. FUNDS-—-ANNUAL EXPENDITURES 











Funds expended on surveys amounted to $3,000 in 1949. During 
1950, $10,000 was expended. 


KE. 





EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 





Information obtained on distribution and method of spread.—It was 
determined that the imported fire ant is widely distributed in Ala- 
bama and Mississippi. Additional infestations were found in Florida, 
Louisiana, and Georgia. Information gained thus far suggests that 
one of the most common means of spread of the pest results from 
shipment of nursery plants. 
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F. SOME ADDITIONAL WORK NEEDED 


More data on the distribution, damage, and method of spread essen- 
tial as aid to development of control—Further surveys are needed 
to determine if the ant is established in other areas in the United 
States, and to gather precise information on the damage caused by 
the pest. A significant point requiring further study is the rapidity 
with which low populations of the ants increase in numbers to the 
extent that significant damage results to crops and animals. Infor- 
mation regarding the distribution, manner of spread, importance and 
rate of increase of newly established infestations will be utilized to 
arrive at recommendations regarding control measures as developed 
in the research program conducted as a separate project. 


SURVEY OF THE ScrEwWoORM 
(BEPQ—Federal-State—Incipient and Emergency Outbreak Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To (1) determine by field inspections the extent of areas in which 
the screwworm overwinters each season; (2) follow the annual north- 
ward spread of the pest during the spring and summer months; (3) 
advise farmers of measures to protect livestock and combat infesta- 
tions; and (4) aid industry in timely distribution of insecticides for 
control. The screwworm is one of the most destructive pests of live- 
stock. Annual damage to livestock through deaths and retardation 
of animal growth, together with cost of labor and remedies required 
to inspect and treat animals, is estimated to amount to $25,000,000. 
Currently surveys are conducted each year in order to provide live- 
stock owners through cooperating State officials information relative 
to the distribution of the screwworm, its control, and measures to 
prevent spread. 

3. CURRENTLY ACTIVE LINE PROJECTS 


Does not apply. 
C. HISTORY AND EVOLUTION OF THIS WORK 


Screwworm surveys were first initiated during World War II. 
They served primarily to obtain information on distribution and 
abundance of screwworms as a basis for claiming materials which were 
in short supply and needed to make insecticides to control the pest and 
to provide a sound basis to allocate the raw materials that were avail- 
able. The effective treatment was known as smear 62, the screwworm 
remedy developed and recommended by the Department. Informa- 
tion assembled through the surveys conducted during the war and 
timely advice on use permitted distribution of supplies to areas of 
greatest need and aided in securing sufficient amounts of necessary 
materials. The informational services rendered through supplying 
data on how to control the pests were then as now perhaps of greater 
value in reducing excessive loss to the Nation. Information on dis- 
tribution of the insects, made known through State officials to livestock 
owners, was furnished in time so preventive control measures could 
be taken. This service not only reduced losses of animals in areas 
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where the screwworms were present but reduced the number of infes- 
tations, the build-up, and the spread of screwworms. The wartime 
program proved to be of such benefit that it has been continued and 


has provided a means of bringing new developments to the attention 
of stockmen. 


D. FUNDS—-ANNUAL EXPENDITURES 









Annual expenditures during the period 1944-50 ranged from $27,800 
to $35,000. During the fiscal year 1950, $30,000 was allocated for this 
work. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 
















Infestation in South Dakota during 1950 effectively controlled.— 
The screwworm was introduced into South Dakota in the late spring 
through shipment of infested cattle from the South. By midsummer 
it had spread to about one-third of the State. Livestock owners there 
had never before encountered screwworm attack among their live- 
stock. Even State officials were unfamiliar with the proper control 
measures to recommend. Personnel experienced on screwworm prob- 
lems were assigned to work with State officials and livestock owners. 
Proper control measures were outlined and losses of livestock and 
further spread of the insect were materially lessened. 

Losses due to screwworms reduced in Southeast during 1950—The 
screwworm overwintering area in the Southeast is usually restricted 
to the State of Florida. The pest survived the winter of 1948-49 
much further north than usual. During the summer of 1949, losses 
caused by the pest were extensive in Georgia, South and North Caro- 
lina, and Alabama. The insect was also present in Kentucky, Ten- 
nessee, and West Virginia. The losses were most severe in areas of 
these States where the livestock owners were not familiar with control 
methods. Surveys during the winter of 1949-50 revealed that the 
screwworm survived the winter in Alabama, Georgia, and the Caro- 
linas. This fact was called to the attention of State authorities by 
correspondence, Department press releases, and through visits of De- 
partment specialists. They were urged to alert the stockmen in each 
State to examine their animals regularly and treat all wounds to pre- 
vent or destroy existing infestations. Recent surveys have revealed 
that although the screwworm is widespread in the Southeast, losses 
to livestock have been very low, largely as a result of the control meas- 
ures taken. 

Livestock losses materially reduced.—The early detection of infes- 
tation of screwworm in centers where livestock were assembled for 
movement to northern areas and prompt treatment contributed to 
reducing spread through the distribution of infested animals. During 
periods when insecticides were in scarce supply, this was an especially 
important factor in preventing outbreaks which could not have been 
successfully combated with the limited quantity of control materials 
that could have been made available. 
























F. SOME ADDITIONAL WORK NEEDED 







The screwworm program should continue along lines carried out 
during the past 6 years. The information gained from the surveys 
during the past and the advice given livestock owners through State 
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officials has apparently done much to reduce the build-up and spread 
of the pest, thereby reducing losses that would have been many times 
greater than the amount of funds expended. 


ToxicoLtoeicaL Errects or Insecricipes, Funeicipes, AND HERBICIDES 
oN PLANTS AND ANIMALS 


(BEPQ, BAI, BDI, BPISAE, BAIC—RM: b-72—Federal-State-Industry—RMA 
Funds) 


A. PURPOSE AND NATURE OF CURRENT WORK 


The purpose of these investigations is to develop information on 
the effects on domestic animals, plants, and soils of a wide variety of 
insecticides, fungicides, and beikintinn tits information to serve as 
a basis for avoiding or eliminating hazards to man, animals, and plants 
likely to result from careless or ill-advised use of such chemicals. The 
research on livestock involves studies to determine the effects when 
insecticidal chemicals are consumed on feed crops treated for pest or 
disease control, or when applied to animals for controlling insect para- 
sites. The effects of these insecticides are determined from the stand- 
point of (1) acute and chronic toxicity, (2) mechanism of action givin 
rise to poisonous symptoms, (3) form and quantity of chemical shad 
in animal tissues or eliminated in milk, (4) length of time chemicals 
remain in the tissues and milk, (5) influence of chemicals on the taste 
and odor of meat and milk, (6) the influence of various types of prepa- 
rations on these factors. The information to be obtained has an im- 
portant bearing on the potential hazards to man consuming meat or 
milk containing chemical residues. The research on plants involves 
the effects of insecticidal chemicals when applied directly to crops or 
soils; these effects are evaluated by measuring the rate of growth and 
noting symptoms of abnormality, yield, and quality of the harvested 
crop. The current program insofar as possible is devoted to research 
on insecticides including DDT, chlordane, toxaphene, benzene hexa- 
chloride, lindane, methoxychlor, TDE, parathion, aldrin, dieldrin, 
allethrin, dihydrorotenone, and others. 


B. CURRENTLY ACTIVE LINE PROJECTS 


RM: b-72-1—Acute and chronic effects of external application of 
insecticides to livestock (BEPQ, BAI, BDI). To determine the 
maximum dosage of insecticides that livestock and poultry can tolerate 
when treated for controlling external parasites. ‘This information is 
the basis for determining if known useful insecticides can be applied 
safely to farm animals for controlling the various kinds of insects, 
ticks, and mites attacking them. Most presently known insecticides 
are currently under investigation. : 

RM: b-72-2—Extent of storage of insecticides in tissues of cattle 
and other livestock and the amount excreted in milk of dairy cattle 
when insecticides are applied for controlling insects (BEPQ, BAI, 
BDI). The objective of this is to determine to what extent such 
insecticides as lindane, toxaphene, chlordane, DDT, TDE, and dieldrin 
are stored in tissues of meat animals or excreted in milk of dairy 
animals. Information obtained is considered in the light of data 
secured by other Federal agencies in deciding which insecticides may 
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be used safely and which ones may create potential hazards to man 
consuming meat or milk from animals treated for the control of 
livestock pests. 

RM: b-72-3—Development of methods of chemical analysis in in- 
vestigations of insecticides as possible poisons (BEPQ, BAI, BDI, 
BAIC, BPISAE). To develop methods for determining very small 
quantities of insecticides in her and animal tissues and in milk. 
These methods are necessary so the amounts of insecticides present in 
food products can be readily determined. 

RM: b-72-4—Studies on possible harmful effects of insecticides, 
fungicides, and herbicides on livestock (other than dairy cattle) 
(BAI, BDI, BEPQ). To investigate the effects of insecticides, fun- 
gicides, or herbicides on livestock and the amounts of the chemicals 
which might be stored in the tissues when such chemicals are con- 
sumed accidentally, or as residues on feed crops. These eres 
are performed in order to determine what levels of chemicals such as 
DDT, toxaphene, aldrin, chlordane, and others are likely to prove 
harmful to livestock when consumed accidentally or in feeds and to 
determine the amounts of different chemicals stored in animal tissues. 

RM: b-72-5—Changes in insecticides, herbicides, and fungicides in 
soils (BPISAE, BAI, BDI, BEPQ). To determine the changes 
which take place, according to different management practices, includ- 
ing liming and addition of organic matter, when various insecticides, 
herbicides, and fungicides are present in different types of soils. The 
information obtained from these studies will aid in correcting or 
avoiding possible damaging effects which might result to soils from 
the accumulation of various pesticide chemicals. 

RM: b-72-6—The concentration of various insecticides in milk 
when feeding forage treated for insect control (BDI, BAI, BAIC, 
BPISAE, BEPQ). To determine the amount of insecticidal chem- 
ical appearing in milk when forage crops treated for insect control 
are fed to dairy cows. Forage crops such as alfalfa are treated with 
insecticides of various kinds for insect-control purposes and then fed 
to dairy cows. The quantity of the chemical residue remaining on 
the harvested cured hay is determined for various periods of time 
after applying the insecticide. This is correlated with the amount of 
chemical that may appear in milk. This information serves as a 
basis for making recommendations to farmers regarding the use of 
specific insecticides to control insect pests on forage crops which later 
are to be fed to dairy animals. 

RM: b-72-7—The effect of dosage level of DDT and of various 
methods of administration on the concentration of DDT in milk 
(BDI, BEPQ, BAI, BPISAE, BAIC). To obtain basic informa- 
tion on the relationship of the amount of DDT (and other insecti- 
cides) consumed by dairy cows and the amount which appears in 
milk. This relationship is determined for each chemical when it is 
consumed by cows in various kinds of rations such as hay, grain, and 
silage. The information gained will aid in determining the manner 
of use and types of crops which will cause the least amount of DDT 
contamination of milk when the insecticides are applied for insect 
control on forage crops. 

_RM: b-72-8—The effect of ensiling on the concentration of insecti- 
cide in sprayed forage (BDI, BPISAE, BEPQ, BAIC). To deter- 
mine if insecticide residues on forage at the time of harvest decom- 
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pose when the feeds are made into silage. At the present time DDT 
and other valuable insecticides are not recommended for insect con- 
trol on forage crops which are to be fed as hay to dairy cattle and 
livestock being fed for slaughter. There is evidence that insecticidal 
residues deteriorate in silage or at least they are not readily excreted in 
milk of cows consuming the ensilage when present. Confirmation of 
this evidence would permit the safe use of valuable insecticides for 
controlling insects on forage crops. 

RM: b-72-9—Investigations of rate of accumulation of toxic resi- 
dues of certain pesticides in soil following application to growing 
crops (BPISAE). To determine if DDT and other chlorinated hy- 
drocarbon insecticides applied to various crops produce harmful ef- 
fects as accumulated residues in soil. Tests will be run by making 
applications more frequently than is now the practice, to gain infor- 
mation in sufficient time to warn growers before crops are damaged 
by certain insect control practices. 

RM: b-72-10—Differential susceptibility of crop plants to certain of 
the newer pesticides (BPISAE). To investigate the tolerance or 
sensitivity of important varieties of vegetables and other crop plants 
to each of several newer pesticides, especially when mixed with soil; 
to determine any possible adverse accumulative effects of new prom- 
ising pesticides not yet in extensive use on plants so that the Depart- 
ment can warn farmers against their use before irreparable damage 
may be done to soils. The investigations will determine effects on 
soils and plants of various insecticides when applied to different soil 
types in the Northeast, South, West, and North Central regions of the 
country. 

RM: b-72-11—Use of radioactive isotopes in insecticide toxicology 
(BAI, BEPQ, BDI). To study insecticides tagged with radio iso- 
topes to determine the quantities of the administered dosages ab- 
sorbed by animals, the amount stored in various tissues, the length of 
time the chemicals are stored in tissues, and the amount excreted in 
milk. Studies of this nature with certain insecticides and other agri- 
cultural chemicals may provide information which cannot now be ob- 
tained because methods for analyzing small quantities of these chem- 
icals are not available. Information obtained will aid in determin- 
ing whether or not such chemicals can be used safely for controlling 
various insects, plant disease, and weeds. 

RM: b-72-12—Bioassay analysis of insecticidal chemical residues 
(BEPQ, BAI, BDI). To develop a method utilizing a combination 
of chemical extraction and biological testing whereby quantitative 
analysis can be obtained of minute amounts of insecticidal chemicals 
for which there is no specific method of chemical analysis in animal 
tissues, milk, forage, and food products. 

* Investigations on the toxicity of dihydrorotenone to small ani- 
mals (BAIC). To determine on small animals the acute and chronic 
toxicities and mechanism of any toxic action of dyhydrorotenone so 
as to provide data for the evaluation of the health hazards that might 
be associated with the use of this insecticide. 

* Investigations on the toxicity of allethrins to small animals 
(BAIC). To determine on small animals the comparative acute and 
chronic toxicities of pyrethrins and the synthetic pyrethrinlike com- 
pound called allethrin, including studies on the mechanism of any 
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observed toxic action, so as to provide information for evaluation of 
health hazards that might be produced by these insecticides. 
*Investigations on the toxicity of chlorinated hydrocarbons to small 
animals (BAIC). To determine on small animals the acute and 
chronic toxicities of chlorinated hydrocarbons such as chlordane and 
DDT, and to determine the effect of diet and physiological state of 
the experimental animals on the toxicity and storage of ‘these insecti- 
cides, so as to provide data which will be useful in setting spray 
residue tolerance limits. 


C, HISTORY AND EVOLUTION OF THIS WORK 


The problem of harming plants or animals through the use of 
chemicals to destroy pests or diseases is as old as the science of insect 
and plant-disease control through the use of chemicals. Every 
branch of the Department that ever developed a chemical method of 
control for insects, diseases, or weeds conducted some experiments to 
determine the effects of the chemical agents on the treated plants or 
animals. The effects of the chemicals on persons exposed to the chem- 
icals were also noted largely through use experience. However, ob- 
servations were most often limited | to a determination of immediate 
effects. Following the extensive and widespread use of arsenicals for 
controlling insects during the period 1910 to 1930, the significance 
and complexity of the toxic ity problems associated with the use of 
pesticides became apparent. It was found in some instances that 
repeated use of arsenicals on crops for insect control caused sufficient 
accumulation of the chemicals in certain type soils to poison plants. 
The application of arsenicals on apples and pears for insect control 
resulted in the accumulation of the chemical on the fruit in amounts 
which health authorities thought might create a potential health 
hazard to consumers. Considerable research was then conducted 
to develop methods for removing accumulated arsenical residues on 
fruit to meet the unofficial residue tolerance level set by food regulative 
agencies. 

“During and immediately following World War II new kinds of 
chemicals such as DDT, chlordane, benzene hexachloride, and a num- 
ber of others rapidly came into extensive use because of their extreme 
effectiveness as insecticides. New widely employed herbicides such 
as 2-4—D, and various new fungicides, were also developed prior to or 
during the war. The widespread use of all these chemicals, many 
of which had not been adequately studied to determine their possible 
effects on man, animals, and plants, created increasing concern among 
agricultural, health, and other authorities. Work by s several agen- 
cies showed some of the chemicals were of low toxicity to animals 
when given as a single large dose, yet highly toxic in small repeated 
doses. Some were very stable and residues would remain on or in 
foods for months after application. Opportunities were, therefore, 
presented for persons to consume them in small quantities in the diet 
over long periods of time. It was found by chemists and entomolo- 
gists of the Department that some of the newer chemicals were stored 
in animal tissues and appeared in milk when forage crops treated 


*Lines of work for which no symbols have been assigned. 
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with the chemicals were consumed by livestock or when the insecti- 
cides were applied to livestock for controlling pests. These develop- 
ments emphasized the need for well-planned and executed investiga- 
tions by scientific experts to determine the effects of such chemicals 
on livestock, plants, and soils. The problem of determining if and 
to what extent various uses of the chemicals in the agricultural field 
caused contamination of human and animal foods with chemical resi- 
dues was of even greater importance. Such information is necessary 
in determining if the amount of residue of a given chemical present 
in food falls within the limits judged to be safe by food regulative 
agencies. Funds were allocated specifically for this work soon after 
the beginning of fiscal year 1948. Five bureaus of the Agricultural 
Research Administration are now engaged in a coordinated study of 
the problem in cooperation with certain other governmental agencies, 
State experiment stations, and industrial concerns. 


D. FUNDS-—-ANNUAL EXPENDITURES 


It is extremely difficult to approximate the amount of money spent 
in the past on investigations to appraise the harmful effects of various 
chemicals to plants and animals. Practically all of the work prior 
to 1948 on the subject was carried out as a phase of the development 
on insecticides, herbicides, and fungicides. Since 1948 the total ex- 

eee have been as follows: 1948, $68,000; 1949, $104,000; 1950, 
172,000. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Upper limits of safe use of insecticides determined for livestock 
insect parasite control. Determination of the concentration of the 
more important insecticides in sprays and dips that can be used on 
livestock without harm to the animals has permitted the Department 
to advise livestock owners how to employ the newer, more effective 
insecticides for controlling livestock pests. It has been established 
in developing this information that the toxicity of such chemicals as 
lindane, toxaphene, and chlordane, and others vary greatly depending 
on the kinds of animal, age, and even the breed. This information, 
obtained on livestock, is also of great value in estimating the potential 
hazard of the chemicals to man. 

Insecticide application to dairy cows shown to contaminate milk and 
meat. It was determined that the application of certain insecticides 
to dairy cows and in dairy barns results in the appearance of the in- 
secticide in milk in quantities considered by food regulative agen- 
cies to be potential hazards to people consuming the milk. The de- 
velopment of this information in the case of DDT, an insecticide 
which was formerly applied regularly to an estimated 50 percent of 
the dairy cows and dairy installations for insect control, resulted in 
the Department recommendation in 1949 that dairy farmers discon- 
tinue use of this insecticide for this purpose. Additional studies 
showed, however, that methoxychlor, another superior insecticide, did 
not appear in milk in potentially harmful quantities when used in the 
same way. It was, therefore, possible to recommend immediately 
an effective and safe substitute for DDT for the control of insects 
affecting dairy cows. 
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It was demonstrated that certain hydrocarbon insecticides are read- 
ily stored in fatty tissues of beef cattle when employed for livestock 
pest control. It was shown also that other hydrocarbon insecticides 
are not readily stored in the tissues of animals. Such information 
has served as the basis for making recommendations to farmers re- 
garding the safe use of these insecticides for controlling livestock 
ests. 

: Quantity of chemical residues appearing in milk determined when 
dairy cows are fed hay containing DDT, chlordane, and toxaphene. 
When alfalfa, sprayed with DDT before cutting, was harvested and 
fed to milking cows, as much as 5 to 30 percent of the DDT on the 
alfalfa appeared in the milk. The quantity in the milk varied from 
small but detectable amounts up to 10 p. p. m., depending on the rate 
at which the forage was sprayed with DDT and the rate at which 
the forage was fed to the cows. When alfalfa was sprayed in the 
field with chlordane and toxaphene and later harvested as hay and 
fed to dairy cattle, only very small percentages or none of these two 
insecticides appeared in the milk. Therefore, DDT on sprayed for- 
age appears in the milk in detectable quantities so that such forage 
should not be fed to milking cows, whereas chlordane and toxaphene 
under the same conditions do not appear in the milk in but very 
minimal quantities. 

The concentration of DDT determined in various milk products 
made from milk containing DDT .—When milk containing 7.5 p. p. m. 
of DDT was made into various milk products such as butter, cheese, 
ete., the DDT followed the fat. Thus, butter contained 100 p. p. m., 
while the skim milk contained only 0.2 p. p. m., Cheddar cheese 47 
p. p. m., and pasteurized cream 70 p. p. m. Therefore, where DDT is 
present in milk the products which contain fat made from such milk 
would contain considerable quantities of DDT, depending on the quan- 
tity originally present in the milk. 

Techniques developed that reduce cost of towicity studies on live- 
stock.—A safe and practical method of obtaining samples of fatty 
tissues for chemical analysis from living experimental cattle and other 
livestock has greatly reduced the cost of important and essential exper- 
iments on the determination of the quantities of insecticidal residues 
in tissues. This information is also more accurate and reliable. It 
is estimated that at least four times as many cattle and other livestock 
would be required to conduct insecticidal residue studies if it were 
necessary to destroy the test animals in order to obtain tissue samples 
for analysis as was formerly done. 


F. SOME 





ADDITIONAL WORK NEEDED 


Tolerance limits of insecticides to farm animals should be deter- 
mined as new promising insecticides and insecticide formulations are 
developed for livestock-pest control. Experience has shown that in 
order to take full advantage of some of the new insecticides for con- 
trolling livestock pests it is essential to determine how and in what 
quantities they. can be used on livestock without endangering the 
health of the animals. 

Additional information needed on the quantity of insecticide stored 
in tissues of cattle and other livestock when they are treated with live- 
stock-pest insecticides. New promising materials and some of the 
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materials now in use must be investigated to determine their proper- 
ties with respect to absorption and storage in animal tissues, to keep 
pace with new developments in this field and to obtain information on 
potential health hazards. In the future such information should be 
obtained before insecticides are used by the farmer instead of after 
they have come into extensive use. 

Further information needed on currently available and new insecti- 
cides to determine the quantity of chemical excreted in milk when 
applied to dairy cattle for controlling insects—Some of our most use- 
ful insecticides cannot be recommended for the control of dairy 
insects because such information is lacking. 

Additional information needed on the quantity of insecticide, herbi- 
cide, or fungicide excreted in milk and stored in tissues of cattle and 
other livestock when currently used and newly developed chemicals 
are applied on forage crops. Such information is urgently needed at 
the present time for certain hydrocarbon insecticides now in common 
use, including aldrin, chlordane, toxaphene, and methoxychlor. These 
insecticides are useful for controlling insects attacking livestock for- 
age crops. 

Effect of long-time feeding of insecticides —When it becomes estab- 
lished that certain insecticides are useful in protecting forage crops 
from insects and that the insecticide does not appear in milk in objec- 
tionable quantities, long-time feeding trials should be initiated to 
determine whether continued feeding of the material will affect the 
health, reproduction, and lactation of cows. For instance, the feed- 
ing for a short period might not bring out any effect on reproduction, 
whereas feeding for longer periods might be detrimental. 

Utilization of radioactive isotopes as a means of assaying pesticide 
residues in animal and plant products.—The posibility of utilizing 
radioactive isotopes as a means of assay needs more adequate explora- 
tion as an aid to certain investigations, particularly those related to 
the storage of chemicals in meat and their excretion in milk. Valu- 
able agricultural chemicals such as toxaphene and chlordane could be 
recommended for certain important uses right now if it could be shown 
that they do not accumulate in meat or milk. It has not been possi- 
ble, however, to determine this accurately because of the unavaila- 
bility of accurate methods for analyzing small quantities of the chem- 
icals in meat, milk, or other foods. 


IDENTIFICATION AND CLASSIFICATION OF INSECTS 
(BEPQ—I-j-1—Federal—Regular Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To assemble and analyze basic information on the structure, habits, 
distribution, and identity of insects so that such information will be 
readily available for use in other research, in applied science, and in 
national emergencies and defense activities. The identification and 
classification of insects may be likened to the diagnosis of diseases 
and injuries in the treatment of human ailments. Whereas some in- 
sects are readily recognized and control measures are well estab- 
lished, others require detailed study and specific recommendations 
which can be made only after the particular kind of insect involved 
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is known. In many instances, where specific control measures have 
not been worked out, the general approach to a problem can be de- 
termined through knowledge of the relationships of the insects in- 
volved, since the identity of an insect invariably gives valuable clues 
to its habits, behavior, ability to transmit disease, and similar phe- 
nomena. The control measures applied against a newly discovered 
or introduced pest, and the quarantine actions taken with respect. to 
insects occurring in shipments from abroad, are invariably based upon 
what is known about the species involved, either through published 
records or by inference through knowledge of related forms. In either 
event the procedure to be followed requires identification of the pest, 
since that is the step that makes available all previously accumulated 
knowledge about it. The immediate accurate identification of a de- 
structive insect pest of any important crop is, therefore, the key to its 
control. This information, important at any time, is imperative to 
the welfare of the Nation during wartime. 

Current research work is designed to supply information needed 
by the Department of Agriculture, the defense establishments, other 
Federal and State agencies, pest-control operators, and private indi- 
viduals in connection with either research, control, or quarantine ac- 
tivities. This basic research may be done on a piecemeal basis in 
connection with routine identifications, or requests for information, 
or it may be undertaken as major research of long duration when- 
ever demands are such that isolated facts are inadequate. In addition, 
specialized personnel under this project are called into the field, even 
abroad, for advice in the conduct of research in which exact identi- 
fication of insects under field conditions is essential. Particular em- 


phasis is placed upon knowledge of the insects of North America and 
important pests in foreign countries likely to be introduced into the 
United States. 


B. CURRENTLY ACTIVE LINE PROJECTS 


All established line projects are necessarily of a continuing nature, 
since they are designed to meet continuing demands for basic 
information and identifications. Certain phases of these line 
projects, however, such as studies in the classification of limited insect 
groups, are completed at frequent intervals and usually the results of 
such investigations are then published; but new required research 
involving other groups within the project is immediately undertaken. 

[-j-1-1—Identification and classification of Hemiptera. This proj- 
ect covers work on sucking insect pests, including such groups as the 
plant bugs, leafhoppers, scale insects, aphids, and whiteflies, all of 
which contain major pests of agricultural crops and forests. Many 
aphids and leafhoppers are, in addition, vectors of destructive plant 
diseases. 

I-j-1-2—Identification and classification of Coleoptera. Covers 
work on all beetles in adult and larval stages. This is the largest 
order of the insects in number of known species and contains very 
many serious pests of forests, forest products, stored grains, cured 
meats and agricultural crops. 

I-j-1-3—Identification and classification of lepidoptera. Involves 
work on moths and butterflies, with considerable emphasis on larvae. 
This order includes numerous major pests of agricultural crops (i. e., 
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European corn borer, pink bollworm, cutworms, codling moth, 
oriental fruit moth) ; of forests (i. e., spruce budworm) ; and of stored 
products (i. e., Indian-meal moth, Mediterranean flour moth). In 
all cases the damage is caused in the larval, or caterpillar, stage. 

J-j-1-4—Identification and classification of Orthoptera and 
Neuropteroids. This covers work on grasshoppers, crickets, roaches, 
mantids, earwigs, Mayflies, lacewings, psocids, and related groups, 
some of which, as the grasshoppers, cause widespread destruction 
over large areas of the country, and others, especially roaches and 
psocids, are troublesome household pests while mantids and lacewings 
are beneficial. 

I-j-1-5—Identification and classification of Diptera (mosquitoes, 
blow flies, gnats, gall flies, leaf miners, etc.) in adult and maggot stages, 
including a large variety of forms that are directly injurious to man 
and animals or that are vectors of human diseases. In addition there 
are many, like the Hessian fly, that cause severe damage to plants. 

I-j-1-6—Identification and classification of Thysanoptera, or 
thrips. This group contains forms that do direct damage to plants, 
especially to cereal crops, grasses, truck crops, and ornamental plants. 
Some, also, are vectors of plant diseases. 

I-j-1-7—Identification and classification of the Order Hymen- 
optera, which includes groups that are principally annoying like 
ants and wasps; others that contain important pests of shade and 
forest trees, as the sawflies and wood wasps; and still others that 
are beneficial like the bees and the numerous parasites of other in- 
sects that help to hold destructive forms in check. 

I-j-1-8—Identification and classification of Acarina and Ecto- 
parasites. This covers work on mites, ticks, chiggers, fleas, and lice, 
all groups containing numerous forms that attack man and domestic 
animals, and some that are vectors of human diseases, such as bubonic 
plague, typhus, Rocky Mountain spotted fever, and rickettsialpox. 


C. HISTORY AND EVOLUTION OF THIS WORK 


The task of describing and classifying the insects of the world has 
been under way for more than 200 years, but to date only about one- 
third of the estimated 2,000,000 different kinds have been studied, 
and the majority of those only superficially. At first little considera- 
tion was given to the economic significance of the group, but with the 
realization that insects are important to the health and general welfare 
of man, and that knowledge of their precise identity is essential in 
the conduct of any research involving them, the work of identification 
and classification gradually came to be recognized as a necessary part 
of any study of insects. 

Within the Department of Agriculture this phase of the work in 
entomology was originally performed by especially trained individ- 
uals in the various research units, but in 1925 a separate division was 
established to identify and classify insects. To associate, but at the 
same time to distinguish between closely related kinds, in order to 
understand their importance as disease vectors or pests of forests 
and agricultural crops, of stored products, or of man and domestic 
“animals, it has been necessary to review much of the early work in this 
field and to develop new approaches to these problems in line with 
standards that have grown increasingly critical. The work has also 
been extended to include studies of immature insects, since it is as 
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larvae, maggots, or grubs that many insects are most injurious. All 
this work requires examination of large amounts of material, inter- 
pretation of structural details, habits, distribution, and similar infor- 
mation, and usually, for final identification, examination of minute 
structures that can be seen only with the aid of a microscope in care- 
fully prepared specimens. It also involves the permanent preserva- 
tion of insects in all stages and the maintenance of collections con- 
taining several million specimens for reference in identification and 
research, 


D. FUNDS—-ANNUAL EXPENDITURES 


In the early years of the then Division of Entomology this work was 
performed as a part-time activity by certain specialists and was 
financed from the allotments of various sections or from a fund for 
miscellaneous expenses. It is roughly estimated that the cost of this 
work for those years ranged from $5,000 to $75,000 per annum. The 
annual expenditures have ranged from $82,000 in 1920 to $214,000 
in 1950. 


E, EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Accurate insect identification provided for all research agencies.— 
Approximately 60,000 samples are identified annually, including 
prompt identification of important introduced insects supplemented 
by information as to source of introduction. These identifications and 
associated information are possible because individual specialists have 
thorough knowledge of the insect groups involved and familiarity 
with the extensive literature dealing with them, and have available 
large reference collections of insects developed mainly under this 
project. A few examples of important introduced pests, some of 
them of very recent introduction, that were promptly identified are: 
oriental fruit moth, European corn borer, tropical rat mite, Japanese 
beetle, oriental beetle, white-fringed beetles, European pine shoot 
moth, pink bollworn of cotton, African mite vector of rickettsialpox, 
African tail louse of cattle, yellow-margined leaf beetle from Argen- 
tina attacking cabbage in Georgia, and oriental fruitfly in Hawai. 

One of the world’s largest reference insect collections developed and 
maintained.—One of the foremost reference collections of insects in 
the world is being developed and maintained to aid in insect identifi- 
cation and in classification research. 

Thousands of reference articles on insect classification have been 
published—These papers and books, ranging from descriptions of 
isolated new species to comprehensive taxonomic treatments of large 
insect groups, represent the results of years of research. They have 
greatly increased our knowledge of the basic facts concerning the 
classification, distribution, and habits of insects, and have improved 
the accuracy of insect identification. A few specific examples of the 
larger contributions of this type are: 

A study of the blowflies of North America. 

Catalogs of the North American Lepidoptera (moths and butter- 
flies) and Hymenoptera (comprising destructive groups such as ants, 
wood wasps, gall wasps and sawflies, and beneficial forms like bees and 
the numerous parasites of other insects that are important factors in 
the biological control of pests.) 
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Classification of the Coleoptera (beetles) on the basis of larvae. 
This was fundamental and pioneer work that has had a profound in- 
fluence on subsequent research involving the classification of beetles. 

Basic studies on Aleyrodidae (whiteflies). This is the first sig- 
nificant work to be done anywhere on the classification of this group, 
which contains such devastating pests as the so-called citrus blackfly. 

A four-volume work on the classification of the mosquitoes of North 
and Central America and the West Indies. This monumental con- 
tribution has served as a foundation for all later studies on the mos- 
quitoes of this hemisphere and was of inestimable value in the exten- 
sive work on mosquitoes conducted by all health agencies during 
World War II. 

Generic classification and check list of the North American leaf- 
hoppers. ‘This is invaluable as an aid in the determination of the 
identity of the numerous species that are, or are suspected of being, 
vectors of serious plant diseases. 

Insect anatomy made known.—Investigations in this field have laid 
the groundwork for research in insect physiology and toxicology 
which is necessary in the development of new and more efficient in- 
secticides. 

F. SOME ADDITIONAL WORK NEEDED 


World-wide insect studies —Critical studies of the insects of the en- 
tire world are needed in order to expedite identifications of the dif- 
ferent kinds and to extend our knowledge of the correlations between 
habits of species and their body structures. 

Evaluation of new methods and equipment.—F urther investigations 
of the value of new methods and equipment are essential in connection 
with the identification and classification of insects, including the use 
of phase and electron microscopes. 

Study of immature stages.—Continued study of the immature stages 
of all insect groups are required if we are to have a sound basis for 
identifying species in those stages. 

Catalogs required as working tools.—What has been accomplished 
in the dev elopment of catalogs of various insect groups is only a be- 
ginning in view of the recognized fact that only a small percentage 
of existing kinds of insects are as yet known. 


Housreuoip Insecr INVESTIGATIONS 
(BEPQ—I-h-6—Federal—Regular Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


The purpose of this project is to develop more effective and econom- 
ical measures for the control of household insects which annoy man, 
transmit human diseases, or damage food, clothing, or furnishings. 
Every home and industrial establishment handling food, fabrics, 
and other products subject to insect attack, is constantly faced with 
problems involving control of the many kinds of insect pests which 
live in or invade such establishments. The Department receives 
requests for such information from thousands of people each year. 
The work at present is restricted to fabric insects and ants. Studies 
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on fabric insects involve development of control methods for insects 
such as clothes moths and carpet beetles that damage fabrics in homes 
or industrial establishments and mothproofing treatments for fabrics. 
The ant work involves the development, through practical tests in and 
about homes, of methods that will control ants. Work is just start- 
ing on new lines of approach to the problem of protecting food against 
insect damage in homes and industrial establishments. 


B. CURRENTLY ACTIVE LINE PROJECTS 


I-h-6-3—Studies on control of household ants. To develop meas- 
ures that can be used by the housewife and others to control the many 
different kinds of ants that infest homes and food establishments. 

I-h-6—-4— Investigations of fabric insect control in the home. To 
develop methods that will control fabric insects in the home and that 
will protect clothing, furniture, carpets, drapes, and other items from 
feeding damage by insects. 


C. HISTORY AND EVOLUTION OF THIS WORK 


Reports of Department entomologists from the very earliest years 
frequently discuss observations and reports of great damage or severe 
annoyance by roaches, ants, wasps, clothes moths, carpet beetles, 
silverfish, and bedbugs. The control methods recommended were 
crude by present standards. Poison baits, kerosene, or benzene were 
standard remedies for many years. An effort to find better control 
methods resulted in the development of house fumigation shortly 
after 1900. Superheating was recommended later and used against 
certain species. Although effective, fumigation and superheating 
were dangerous, costly, and troublesome. An effort to find simpler 
and less costly measures resulted in developing pyrethrum sprays and 
dusts during 1915-25 for household use, but these had to be used fre- 
quently to maintain satisfactory insect control. Great advances were 
made in the household insect control field with the development of 
DDT for these purposes in 1942-43. Discovery by chemists of other 
more effective insecticides that provide residual protection against 
varied species of household insects has provided even more effective 
means of controlling such pests. At the same time, however, the 
question of safety of some of the materials had been raised. The 
trend of investigation during recent years has been to develop safer, 
more effective insecticides for use in the household field. 


D. FUNDS-—-ANNUAL EXPENDITURES 


It is not possible to tell how much was spent on household insect 
work before separate appropriations were made for it. Before 1900 
it is probable that expenditures averaged less than $500 per year. 
From 1900 to 1920 the average expenditure was about $1,200 annually. 
From 1921 to 1930 annual expenditures on household insects ranged 
from about $2,000 to $7,000, averaging about $5,000; from 1931 to 
1940, $13,000 to $18,000, averaging about $14,500; and from 1941 to 
1950, $22,000 to $35,000 averaging about $27,000. Expenditures for 
fiscal year 1950 were $26,300. 
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E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Fumigation methods developed for stored products.—Commodities 
worth millions of dollars are fumigated by industry each year to con- 
trol insect infestations in homes, warehouses, food plants, and fac- 
tories. Department entomologists developed the use of hydrocyanic 
acid, ethylene oxide, ethylene dichloride, carbon tetrachloride, carbon 
disulphide, and sulfur dioxide gases for practical use in insect con- 
trol. Techniques of application, including atmospheric and vacuum 
fumigating vaults, were worked out and the proper materials and 
dosages required for specific purposes were determined. 

Methods developed for employing heat for insect control._—Critical 
temperatures were determined for a number of different insects and 
methods were worked out for treating certain commodities, foods, 
fabrics, and furniture. Buildings were also heated at one time to 
kill infestations of such insects as bedbugs. 

Cold storage for protection against insect damage developed.—The 
most practical temperatures were determined. Cold storage firms are 
able to save on operating costs and reduce loss of commodities by 
knowing the highest safe temperature that can be maintained in 
cold storage and still prevent insect damage. The fur-storage indus- 
try uses this method widely for protection of furs. 

Measures developed to prevent insect damage to cured meats.— 
Studies of the biology and habits of the insect pests of cured meats 
led to the development of control measures and handling methods 
that now largely prevent commercial damage by these pests. Safe 
methods for employing cyanide gas to control the insects in meat and 
im meat storage rooms were developed. These insects, once estimated 
to cause a loss of $1,000,000 a year, are now rarely encountered as pests 
except in rural sections, especially in the South, where home curing 
of meats is practiced. 

Control developed for fabric insects in homes, stores, and factories.— 
Studies of the biology and habits of clothes moths and carpet beetles 
produced information which served as a basis for developing methods 
now used for their control. The value of silicofluorides and certain 
organic compounds to protect fabrics in homes was demonstrated. 
Millions of dollars worth of clothing, fabrics, furs, and other items are 
protected from insect damage each year in commercial storage uti- 
lizing cold storage fumigation, or a combination of the two or through 
the use of moth balls and moth crystals (naphthalene and paradi- 
chlorobenzene) when employed according to procedures worked out 
- the Department. The value of DDT as an insecticide to protect 
clothing from fabric pests was demonstrated. By demonstrating that 
many products sold to the public as mothproofing agents were prac- 
tically worthless even when employed exactly as directed by the 
distributors, the public has been saved large sums. 

Prevention methods developed for insects damaging books, records, 
and documents.—Investigations revealed that a number of gases could 
be used to fumigate books and papers, kill insect infestations, and not 
injure paper, one or bindings. Vacuum and atmospheric 
fumigation techniques were developed to utilize these gases. The 
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value of proper temperature and humidity conditions was shown as a 
preventive and control measure. This information is used by most 
institutions and libraries, including the National Archives and the 
Library of Congress as well as by the public to protect valuable, some- 
times irreplaceable, documents, records, and books. 

Controls developed for most common household insect pests.— 

Nearly every major development in the control of such insects origi- 
nated through Department research. Roaches, silverfish, crickets, 
ants, bedbugs, and a number of other insects cause annoyance, and 
damage or destroy food, clothing, furnishings, and other commodities 
in homes, restaurants, factories, food plants, stores, and warehouses. 
For nearly 100 years all other Government agencies, the general pub- 
lic, industry, State workers, and extension personnel have looked to 
the Department for recommendations, advice, and guidance on the 
control of common household insect pests. V ast amounts of informa- 
tion have been collected, assembled, and released to the public recom- 
mending sanitary procedures, proper use of insecticides such as pyreth- 
rum, DDT, chlordane, and other materials developed for the contro] 
of such pests. Methods were developed for controlling every one 
of these insects and the entire public uses them when needed: 


F. SOME ADDITIONAL WORK NEEDED 


Protective packaging for food items.—Although advances have been 
made in food packaging, great improvements are needed. Recent de- 
velopment of new insecticides holds forth a promise of greater im- 
provements. ‘The possibilities of protecting foods and many other 
items by developing packages impervious to insect attack should be 
investigated thoroughly. ‘The development of such measures to pro- 
tect commodities from the time they are processed until they are 
consumed or utilized by the public would result in higher quality prod- 
ucts and savings amounting to millions of dollars annually. 

Insect control problems in food plants need investigations.—Investi- 
gations are urgently needed to determine which of the newer more 
effective insecticides can be used safely in food plants in the produc- 
tion of pure wholesome food. Many new insecticides are avail- 
able and others are constantly being developed. These insecticides 
have different degrees of toxicity to humans and in some cases involve 
hazards of use. Feder ral, State, and municipal food regulatory agen- 
cles constantly strive for greater purity of foods and the absence of 
insects and insecticides in foods. 

Household insect control.—Recently developed insecticides and 
others being developed raise new problems constantly in regard to the 
control of cockroaches, bedbugs, ants, crickets, silverfish, and other 
insects commonly called household insects. It must be determined 
against which species each insecticide can be used effectively and 
safely in households. Types of formulations must be evaluated. 

Safe and proper uses and methods of application must be developed. 

‘roper recommendations to the public cannot be made in the absence 
of this information, and without it the public will be exposed to 
fraud, economic loss, or actual danger. 
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TREATMENT OF Bur~pine Marertats, PLANT AND ANIMAL FIBERS, AND 
Oruer Processep ComMODITIES OF AGRICULTURAL OricIn To Pre- 
VENT Insect DAMAGE 


(BEPQ—RM: a-42—Federal—RMA Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


‘The purpose of the work is to discover and develop means to extend 
uses of agricultural products as building materials and for other 
manufactured or processed items by methods of treatment to prevent 
destruction, deterioration, or spoilage caused by insect (not includ- 
ing termite) attack or harborage. Products such as wallboards, ther- 
mal insulation, building felts, brushes, feathers, down, hair, bristles, 
wool, mohair, modified wool, casein fiber, peanut protein fiber, soy- 
bean protein fibers, corn protein fibers, dried milk products, and 
animal glues are being studied to determine the susceptibility to in- 
sect damage and the nature of the injury. 

Animal hair, for example, makes an excellent padding and insula- 
tion material. It was used extensively once for filling mattresses, fur- 
niture, and for temperature insulation in houses. Hair felt was also 
used in many ways. Hair, however, is extremely susceptible to clothes 
moth and carpet beetle damage and therefore is now of minor impor- 
tance commercially. Flax, tow, and certain other vegetable products 
were used extensively once for furniture padding. They, too, are sus- 
ceptible to severe insect damage and are ‘not used now for this pur- 
pose. Similarly the use of various agricultural byproducts as house 
insulation have been abandoned because of damage by stored-grain 
insects. Investigations are in progress on use of insecticidal chemicals 
and methods of treatment to protect raw agricultural materials as well 
as products finished or manufactured. Any protective methods or 
chemicals found satisfactory for preventing insect damage must be 
compatible with manufacturing processes and not detrimental to sub- 
sequent uses of the product. The moth protective qualities of different 
woods are also under investigation. 


B. CURRENTLY ACTIVE LINE PROJECTS 


RM: a-42-1—Study of building materials of plant and animal 
origin to develop methods of preventing damage to them by insects, 
other than termites. To (1) assemble information that will serve as a 
basis for determining what building materials of plant or animal 
origin are susceptible to insect damage; (2) develop ways of treating 
such materials to prevent insect damage or harborage; and (3) find 
new and extended uses for agricultural products in building materials 
through the development of treatments that will protect against 
insect damage. 

RM: a-42-2—Utilization of substitute woods for red cedar to pre- 
vent insect infestation of stored woolens. To test different woods and 
wood products to determine whether methods can be developed for 
using them to prevent insect infestations. 
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C. HISTORY AND EVOLUTION OF THIS WORK 


Little investigation was done prior to 1947 on damage caused by 
insects other than termites on building materials or toward develop- 
ing measures to prevent such damage. Reports of damage to various 
manufactured or processed products of agricultural origin indicated 
the problem should receive more attention. Substitutes are used now 
for most of these agricultural products. 

Limited studies have been conducted on problems included in this 
project. Hide beetles received attention from time to time in relation 
to their damage to hides, skins, leather, and other animal products. 
Furniture insects were studied for a period of about 4 years. Cedar, 
and some other wooden chests, were studied for several years. Fumi- 
gation was investigated as a means of protection for manufactured 
items in warehouses. Damage to stored raw wool, and methods to 
protect that material from insects, was studied from 1943 to 1946. 


D. FUNDS-—-ANNUAL EXPENDITURES 


Very little money was spent on work relating to this project before 
1920. Occasional projects have received $1 000 to $5,000 for 1 to 4 
years since then. Average expenditures from 1920 to 1947 were less 
than $1,500 per year. RMA expenditures for this work were $29,600 
in 1948, $30,000 in 1949, and $42,800 in 1950. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISH MENTS 


Protection method developed for stored raw wool.—lIt was found 
that DDT sprays applied over the surface of stacks of baled raw wool 
and to warehouse walls and floors are effective in controlling clothes 
moths and preventing damage to the stored wool. Such treatment 
is now required in all warehouses storing Government wool, with 
savings to the Government so far amounting to not less than 2 to 3 
million dollars. One dealer alone estimates this development hee 
saved him a half million dollars. Promising methods for protecting 
‘aw wool appear as a result of experiments on treating storage bags 
with insecticides. A chlordane treatment, for ex ample, kills infesta- 
tions of clothes moths and prevents reinfestation for a time. 

Method developed for protecting casein fibers—Casein fiber is 
highly susceptible to damage by fabric pests. It was found that ae 
protects the fiber from insect damage. Incorporation of DDT i 
the fiber during the manufacturing process, rather than as a sacle 
treatment which can be lost easily, was developed but is still in the 
experimental stage. 

Cedar chests investigated.—Recent studies on cedar chests add to 
our knowledge of their insecticidal activity. Cedar chests are only 
partially effective and cannot be depended upon for complete protec- 
tion against feeding damage by clothes moths or carpet beetles. A 
species s of South American cedar, when fresh, was found more effective 
than native red cedar. White cedar was less effective than red cedar. 
All protective woods gradually lose their effectiveness, some more rap- 
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idly than others. It was also found that lindane or dieldrin can be 
impregnated into a neutral wood, such as southern pine, to produce an 
insect-proofing superior to that of cedar. 

Protection method developed for bristles, hair, feathers, and down.— 
Investigations show that certain insecticides will protect these mate- 
rials from insect damage for varying periods of time. Ways of apply- 
ing these insecticides to obtain longer protection are now being studied. 
These methods include incorporation of the insecticides in a film 
coating of plastic or allyl starch. 

Studies of wallboards.—Studies on several types of wallboard show 
the kinds of insects that damage wallboards, as well as the nature and 
extent of the damage. Two types of damage occur: (1) surface feed- 
ing on the sizing coat and (2) boring in preparation of life cycle 
transformations. There has been no primary feeding to any appre- 
ciable extent on the material itself on the types of wallboard studied. 


F. SOME ADDITIONAL WORK NEEDED 


Protection of stored products.—Extensive damage is caused by in- 
sects to many commodities of plant and animal origin in homes, stores, 
factories, and warehouses. In many cases industry has accepted these 


losses without question, taking it for granted that nothing can be done 
about it. Although investigation of these problems has been neg- 
lected, recently developed insecticides and application techniques hold 
promise for preventing great losses. There is an urgent need for 
investigating many new problems within the scope of this project and 
adapting new methods to their solution, particularly for the preven- 


tion and control of insects that damage animal fibers, various artificial 


fibers made of vegetable proteins, casein fiber, casein, dried-milk 
products, animal glues, and modified wool. 


Mernops or TREATING PLANTS AND CommMoprtriers REGULATED 
BY PLANT QUARANTINES 


(BEPQ—I-n-1—F ederal-State—Regular Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To develop methods of treating plants and commodities by fumi- 
gation, heat or cold treatment, by application of insecticides, or by 
treatment of the soil in which plants are grown, whereby they may 
move in international or interstate commerce in conformity with the 
requirements of foreign and domestic plant-quarantine regulations. 
This involves not only the study of the effect of the treatments upon 
the insect pest but upon the plants and commodities themselves. 


B. CURRENTLY ACTIVE LINE PROJECTS 


I-n-1-1—Development of treatments for plants and commodities 
regulated by sweetpotato-weevil quarantines. To develop methyl 
bromide fumigation schedules that will destroy all stages of the weevil 
in sweetpotatoes intended for marketing outside the regulated area, 
and to determine the causes of occasional breakdown of potatoes fol- 
lowing such fumigation. Also, to develop methods of treating stored 
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potatoes to prevent build-up of weevil infestations in storage, so that 
the hold-over crop may be marketed over a longer period. 

I-n-1-2—Development of methods of tre: ating plants and com- 
modities regulated by white-fringed beetle quarantines. To develop 
methods of treatment of nursery plants, by fumigation, or by in- 
secticidal treatment of the soil in the nurseries, to eliminate white- 
fringed beetle grubs and to permit such plants to be shipped outside 
the ee area. 

I-n-1-3—Development of treatments for plants and commodities 
regulated by Japanese beetle, gypsy moth, and Dutch Elm quaran- 
tines. To develop methods of treatment W hereby plants and com- 
modities infested with Japanese beetle, gypsy moth, or with insect 
vectors of the Dutch elm disease may be shipped in commerce beyond 
the quarantined areas without risk of disseminating the pest insects. 

I-n—1-4—Development of treatments for plants | and commodities 
regulated by State plant quarantines. In cooperation with State 
agencies, to develop effective treatments, by fumigation or other means, 
for plants and commodities so that they may be shipped into the dif- 
ferent States in conformity with State quarantine regulations. 

I-n-1-5—Development of treatments for plants ‘and commodities 
regulated by pink-bollworm quarantines. To develop treatments such 
as “fumigation, heat, etc., to eliminate pink-bollworm larvae in baled 
cotton, cotton samples, and cottonseed so that these commodities may 
be shipped beyond the regulated area. 

I-n-1-6—Development of treatments for plants and commodities 
regulated by foreign plant quarantines. To develop methods of treat- 
ment, such as fumigation Ta at, and refrigeration, dipping in insec- 
ticidal solutions, etc., whereby a very wide range of plants, fruits, 
seeds, etc., may be admitted into the United States without risk of 
their carr y ing insect pests that do not now occur in this country. 


C. HISTORY AND EVOLUTION OF THIS WORK 


This project had its inception in 1928 when a technical unit was 
set up to deal with problems connected with the Mediterranean fruit- 
fly quarantine in Florida. This was followed by studies on cotton 
fumigation for an effective treatment for use under pink-bollworm 
quarantines. Studies on fumigation of beans and vetch, regulated 
by State and domestic plant quarantines, were carried on in 1925-37, 
and the adaptation of the cold treatment was made for application to 
Spanish grapes to destroy Mediterranean fruitflies. In 1937, een 
ing the discovery of methyl bromide as a fumigant, the work wa 
broadened to study treatments for use under the Japanese beste 
quarantine, under Federal plant quarantines relating to Japanese 
beetle and sweetpotato weevil and under certain State oriental fruit- 
moth quarantines. Also, the cold treatment was adapted to treating 
fruit on shipboard while in transit. In 1939 treatments were dev eloped 
to meet white-fringed beetle quarantine regulations and in 1941 similar 
investigations were begun and treatments developed for use under the 
gypsy moth quarantines. 

All work has been in close cooperation with the units administer- 
ing the different quarantines. The project has provided technical 
direction, and leadership, and the cooperating agencies have contribu- 
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ted heavily in manpower, funds, quarters, and equipment. ‘The great- 
er part of the problem i in each instance is to study the reaction of host 
material and to select treatments that are not injurious to the plants 
or products treated. 


D. FUNDS—-ANNUAL EXPENDITURES 


Since 1934 expenditures on the project have ranged from $11,00C 
per year to $52,000 in 1950, with an average of approximately $23,000. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Most treatments and procedures used on imported plant materials 
and commodities originated in cooperative studies within the Bureau. 
The greatest accomplishment of this project therefore has been in 
service to foreign plant-quarantine officials. 

Methyl bromide fumigation schedules developed for imported propa- 
gating material such as bulbs, corms, roots, tubers, seeds, deciduous 
and evergreen plants, trees, orchid plants, ete.; for fruit and vege- 
table produce, chestnuts, cipollini bulbs, pigeon peas, etc.; for com- 
modities such as broom corn, vetch seed, ete. 

Cold-treatment of fruitfly-infested fruit developed. for use on 
ships.—The effective treatment of fruit originating in areas infested 
with fruitflies and on board ship while in transit to this country was 
developed, adapted, and inaugurated by project personnel, and all i in- 
stallations of temperature- -recording equipment on ships were in- 
spected and approved, and procedures worked out for evaluating 
treatments and approving each lot of fruit. Thus far 30 ships have 
been equipped and approved and as many as 100,000 boxes of South 
African fruit and 385,000 boxes of Argentine fruit treated in one 
season. 

Treatment developed to free lily-of-the-valley pips from golden 
nematode—A treatment to kill adhering golden nematode cysts on 
lily-of-the-valley pips was perfected rapidly after the entire annual 
importation of pips was quarantined. 

Boxcar fumigation treatment developed—The fumigation of 
freight cars recrossing the Mexican border was carefully analyzed in a 
5-year study and recommendations made to improve efficiency and 
standardize procedures at the five border fumigation plants. 

Advice on disinsectization requested constantly.—Project personnel 
give daily advice and counsel on treatment problems of all categories. 
Repeated reports of injury to orchid plants were discounted ‘to the 
importers’ satisfaction by detailed follow-up studies of incoming ship- 
ments of plants. Personnel have been detailed to South Africa, Argen- 
tina, Puerto Rico, Cuba, and Hawaii to inaugurate and set up pro- 
cedures for treating plants, or vegetable and fruit produce, prior to 
or while en route to American ports of entry. 

Importance of insect-control treatments demonstrated —The uti- 
lization and importance of the treatment methods i is emphasized in the 
annual summary of treatments for 1949.“ * * * materials safe- 
guarded by treatment included about 8,400 cases of fruits and vege- 
tables; 47,500 containers of chestnuts, cipollini and pigeon peas; 36,200 
bales of broomcorn; 2,585,300 units and 5,000 containers of plants, 
cuttings, bulbs, roots, and other propagating material, 48,700 pounds, 
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18,700 units, and 1,500 containers of seeds, and 21,500 lots of miscel- 
laneous plant products.” The figures do not include nearly 500,000 
boxes of fruit cold-treated before arrival. 

Sweetpotato-weevil treatment developed for certification pur- 
poses.—The methyl bromide fumigation technique used since 1940 was 
developed to treat thousands of bushels of table stock sweetpotatoes 
moved between Southern States protected by quarantines, and large 
amounts of bedding stock, draws, and vine cuttings used to furnish 
plants for growing in control areas. In addition, there was dev eloped 
the method of dusting stored sweetpotatoes with 10-percent DDT. 
This treatment permits relaxing of the Louisiana regulation requiring 
all stored sweetpotatoes remaining on April 1 of each year to be de- 
stroyed to prevent the build-up of weevil population that occurs each 
spring as warm weather arrives, and subsequent spread to nearby fields 
of new wwest potatoes. In the first year of its use, 1950, dusting per- 
mitted 1,572,000 bushels of sweetpotatoes to be carried over after “April 

1 and to be marketed in an or derly way at much improved prices. 
a than $2,000,000 was the estimated increased return to industry 
because of these developments. 

White-fringed beetle quarantine treatment procedures developed — 
Atmospheric and vacuum fumigation schedules for balled nursery 
plants (for larvae), potatoes (for larvae), hay, peanuts, seed cotton, 
lupine seed, etc., (for eggs) were developed, using methyl bromide as 
the fumigant. Fumigation treatments for potting soil, and for soil 
areas which would receive certified plants were also evolved. The 
treatment of nursery soil with DDT as a basis of plant certification 
was perfected recently. Over 1,600 acres of nursery land now have 
been treated with DDT, in the 527 nurseries in the regulated area. A 
soil treatment using dilute activated pyrethrum emulsion was de- 
veloped for use in place of the DDT treatment (in which the plants 
must remain in place two seasons) or methyl bromide fumigation (not 
tolerated by conifers and some azalea varieties). In 1949-50 over 
100,000 nursery plants were treated and certified under this latter 
method. All of these treatment procedures were combined in a treat- 
ment manual and issued to inspectors by the white-fringed beetle con- 
trol project. 

Fumigation procedures developed for use under Japanese-beetle 
quarantine.—Methy] bromide fumigation schedules for nursery plants 
were promulgated at all temperature levels normally encountered, and 
for fruit and vegetable produce at both packing-house and refrigera- 
tor-car temperature levels. A means was developed for treating the 
soil around roots with a methyl bromide solution. From 2,000 to 5,000 

carloads of produce were fumigated each season from 1940 to 1946. 
From one to two million nursery plants were fumigated annually dur- 
ing the same period in 35 or more commerci ially owned fumigation 
chambers. A treatment was devised to kill adult beetles acc identally 
on board airplanes by a combined use of DDT aerosols and residual 
sprays. <A total of 6,576 commercial and 6,484 military aircraft were 
given aerosol treatments in one season, and nonpassenger compart- 
ments of 1,124 aircraft were sprayed with residual DDT at 37 airfields. 

Methyl bromide fumigation of Christmas trees and- greens se 
veloped.—In lieu of the tedious hand inspection for gypsy moth eg 
clusters formerly employed for trees cut in regulated areas, each year 
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since 1945 approximately 100 carloads (200,000) Christmas trees have 
been certified by this method. 

Practical application of vapor-heat treatment for fruitfly-infested 
citrus fruit was one of the early accomplishments. Equipment for 
applying the treatment, and for the measurement of fruit temperature, 
was developed. The procedures were fully perfected for use by 
quarantine personnel. This method was used to treat some 4,900 car- 
loads of Florida citrus under provision of the Mediterranean fruitfly 
quarantine. Later it was approved for use under the Mexican fruitfly 
quarantine, and up to 75,000 tons of fruit per year have been treated 
annually from 1939 to the present time. This treatment permitted 
commercial movement of the fruit and removed the risk of spread of 
these fruitfly pests. 

Methyl bromide fumigation developed as an alternative treatment 
for cottonseed originating in the areas regulated because of the pink 
bollworm, in lieu of heat treatment. Schedules and equipment were 
perfected, and procedures set up for the fumigation of sacked planting 
seed in gas tight chambers, and for bulk cottonseed in steel storage 
tanks and railway cars by forced circulation. These studies include 
determination of the effect on germination, and of the possibility of 
harmful residues in oil, cake, or other cottonseed products. In 1949 
nearly 20,000 tons of cottonseed were fumigated in steel storage tanks, 
and in 1950 over 75,000 tons. In addition, 306 carloads of cottonseed 
were fumigated on a railway siding with portable equipment. This 
treatment has been a very valuable adjunct to the usual heat-treating 
method since it can be applied in any locality, and is relatively 
inexpensive. 

Fumigation schedules developed to free nursery plant hosts of 
dormant larvae of the oriental fruit moth.—This procedure opened 
Western States to Midwestern nursery companies. Thousands of 
fruit trees were shipped into Western States under fumigation certifi- 
cates. Fumigation schedules for fresh fruits were also developed. 

Provides treatment information used in promulgating quarantine 
regulations —The project acts as a clearing house to various State 
regulatory officials. As an example of this service, project personnel, 
by means of gas sampling and analysis, disclosed the reason for live 
tuberworms in white potatoes fumigated in California in compliance 
with regulations of other States. Proper corrections were suggested 
and made. This research work permitted the continuance of com- 
merce between the States involved rather than prohibition of traffic 
in potatoes. 


F. SOME ADDITIONAL WORK NEEDED 


Expansion of current program needed.—New problems are arising, 
inore rapidly than the present personnel can provide answers, on de- 
veloping dosage schedules and determining plant tolerances. Dis- 
covery of golden nematode cysts adhering to lily-of-the-valley pips 
has caused closer scrutiny of other rooted plants and plant crowns 
being imported. It now appears that any plant grown in land recently 
used for potato production, and much of the land in England was so 
used during the recent war, may —— carry these cysts. The 
complete removal of soil is not sufficient since the cysts were found on 
roots carefully washed several times. ‘The cysts are very resistant to 
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known treatment methods that are tolerated by plants, and new meth- 
ods are urgently needed. 

Basic research needed to reveal new treatment methods.—The limits 
of usefulness of known treatment methods are rapidly being reached. 
New methods or new fumigants are badly needed. Chemical dips to 
kill or remove nematode cysts from plant roots are required. Methyl 
bromide is injurious to certain plants and a new fumigant to supple- 
inent it is urgently needed. Practically all of the known volatile chem- 
icals that might have promise as fumigants have been tested. New 
organic compounds would appear to have the most promise, but no 
industrial research is under way. Much research is being done on 
DDT, chlordane, lindane, toxaphene, etc., but none in the field of 
volatile compounds that might be tolerated by plants. New soil fumi- 
gants not harmful to plant life are also extremely desirable. Soil 
fumigation has advanced rapidly in recent years, but such agents as 
ethylene dibromide, D-D, chloropicrin, and methyl bromide are toxic 
to the roots of established plants at effective dosages and must be ap- 
plied to fallow land. 

Device to measure methyl bromide concentration needed.—Recently 
by gas sampling and analysis, much progress has been made in under- 
standing the factors affecting concentration and distribution of gas 
within a fumigation chamber. However, the present method of analy- 
sis is slow, and the determination lags about an hour behind the sam- 
pling. A device is needed that will instantly record the gas concen- 
tration so that fumigation may be conducted by concentration rather 
than by applied dosage. The fundamentals of such an apparatus are 
available in instruments to detect very low concentration of halide in 
air, which use a photoelectric cell to measure color resulting from de- 
composition of the halids in an are. Research is necessary to adapt 
this principle to fumigation concentrations. 


NATIONAL ResearcH ProGRAM FoR WEED ConTROL 
(BPISAE-OES—RM: b—57—Federal-State—RMA Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To develop practical methods, materials, and equipment for the 
control of weeds. The current work is particularly concerned with 
mechanisms through which plant-growth regulators function as weed 
killers (herbicides), screening the many new herbicides now being 
synthesized, and investigations of equipment for controlling weeds 
either with herbicides or by cultural treatments. 


B. CURRENTLY ACTIVE LINE PROJECTS 


RM: b-57-1—Determination of the physiology of plants involved 
in the killing action of herbicides. To determine the rate of ab- 
sorption of various herbicides, their rate of movement within the 
plants, and how plants are affected by their toxic action, including 
such processes as respiration, enzyme activity, and photosynthesis. 

RM: b-57-2—The factors that affect growth of weeds and applica- 
tion of these to weed control. To determine the growth habits of 
troublesome plants in competition with crops, including such factors 
as relative nutrient and water intake, comparative efficiency and dis- 
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tribution of root systems, shade tolerance, and seed viability. Knowl- 
edge thus gained will improve the efficiency of weed-control programs. 

RM: b-57-4—Maintenance of a bibliography on weed control and 
the development of a technical information service——To assemble and 
evaluate data on weed control submitted by cooperating Federal and 
State field investigators and to distribute to all research personnel 
a complete bibliography on this subject. 

RM: b-57-5—Control of troublesome woody plants. To deter- 
mine the effect of herbicides on brush- and shrub-type vegetation oc- 
curring along irrigation canals, on grazing land, recreational areas, 
and along power and telephone lines and highways. 

RM: b-57-6—Development and screening of new herbicides. To 
discover and evaluate new chemicals which have shown actual or 
theoretical toxic properties to plant growth and to investigate the 
properties of these chemicals which might adversely affect their pos- 
sibilities as useful herbicides. 

RM: b-57-7—Weed control in sugar-beet production. To develop 
methods of weed control in beets, including preemergence and post- 
emergence applications and to determine the effect of volatile soil 
sterilizers on viability of weed seeds and on growth of succeeding 
crops. 

RM: b-57-S—Investigations of equipment and methods for the use 
of flame for weed control in row crops. To determine and develop the 
most practical equipment and methods of its use for controlling weeds 
in row crops by flame weeders, either alone or in combination with 
other weed-control practices. 

RM: b-57-9—Investigations of equipment and methods for tillage 
and cultural control of weeds. To determine and develop the most 
practical mechanical, tillage, and cultural equipment and methods for 
its use in controlling weeds, when used alone or in combination with 
other weed-control practices. 

RM: b-57-10—Investigations of equipment and methods for the 
application of herbicides for weed control.—To determine and de- 
velop the most egg? equipment and methods for its use for con- 
trolling weeds by herbicides, either alone or in combination with 
other weed control practices. 

RM: b-57-11—Biochemical and pee studies of herbicidal 
effect on plants and soils——To study the effects of certain herbicides 
on nutgrass and other weeds and to determine the persistence of 
these herbicides in the soil. (Studies being conducted in Puerto 
Rico. 

RM: b-57-12—Development of improved valves and devices for 
more complete control of airplane spray-dispensing mechanisms. To 
develop and test equipment and methods for reducing to a minimum 
the drift of herbicides applied by airplane spray equipment. 

RM: b-57-14—Weed control in cotton production. To determine, 
through experiments in greenhouse, laboratory, and field, the prop- 
erties of chemical agents that make them useful or detrimental as 
herbicides on weeds in cotton, including their selective nature, vola- 
tility, and effectiveness. 


C. HISTORY AND EVOLUTION OF THIS WORK 


The idea of using growth-regulating chemicals to control weeds 
was first proposed by scientists in 1938. It was not until 1942, how- 
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ever, that the compound 2,4-D was discovered to have growth-reg- 
ulating properties. Preliminary results of research on the use of this 
chemical as a weed killer which was started in 1943 were so spectacular 
that there developed an immediate demand for more information 
from the research workers. Within a very few years after its dis- 
covery 2,4~-D was in commercial production. Work was begun in 
1948 with Research and Marketing Act funds on several lines of 
work that had not been possible prior to that time. The first work 
was largely directed to determining (1) the susceptibility of eco- 
nomic crops to 2,4—D, (2) which weeds could be controlled, (3) proper 
dosages, (4) formulations, and (5) methods of application. Later 
2,4,5-T was discovered. It had a similar action to 24-D in many 
respects but was effective in killing many woody plants that could 
not otherwise be controlled. Thus, another tool was made available 
that needed evaluation and the war on weeds became the war on 
weeds and brush. With the release of radioactive isotopes by the 
Atomic Energy Commission another approach became | arom in 
studying the mechanism involved in the killing action of these and 
other chemicals. It is now possible to follow radioactive 2,4—-D 
through the plant, which should provide a better understanding of the 
killing processes. 


D. FUNDS—-ANNUAL EXPENDITURES 


Funds allocated to this project amounted to $67,200 in 1948, $79,500 
(BPISAE) and $4,700 (OE ) in 1949, and $116,700 (BPISAE) and 
$8,100 (OES) in 1950. Included was a special fund of $7,500 in 
1948 and $3,000 in 1949 for a study of the use of 2,4-D in controlling 
weeds in rice. Total funds allotted to this project were $67,200 in 
1948, $84,200 in 1949, and $124,800 in 1950. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


All sprayers not equally good.—Several sprayer pumps, including 
piston, gear, vane, and rubber-impeller types have shown defects or 
limitations affecting pressure, spray pattern, and general efficiency 
after 100 to 200 hours in endurance tests, and the results have been 
reported to the manufacturers for their use in improving these pumps. 

Selective chemical weed killers now being used.—Although 2,4-D 
affects all plants in some stages of development with which it comes 
in contact, a selective effect is obtained when this herbicide injures 
some plants more than others. By varying the concentration and 
dosage of the chemical, some weeds can be removed selectively from 
economic crop plants without seriously injuring the crop. The use 
of 2,4-D is increasing, because through a reduction in weed population 
a corresponding reduction in labor costs for growing crops and in- 
creased yields is realized. In 1949, 16 Mississippi Valley States and 
the cereal-growing Provinces of Canada treated more than 25,000,000 
acres with 2,4-D. Ninety percent of this 25,000,000 acres was in grow- 
ing crops at the time of treatment. This represents an increase in 
area sprayed for weed control in the upper Mississippi Valley and 
Canada amounting to three times that of 1946. 

Drift danger in aerial application of 24-D—2,A-D can be used to 
control most weeds in rice. The drift factor becomes a real problem, 
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however, since the herbicide is sprayed from airplanes, and cotton, an 
extremely sensitive plant, is often grown in adjacent fields. Research 
has shown that in most cases 2,4-D can be sprayed from airplanes with 
safety if the wind velocity does not exceed 5 er per hour, if the spray 
is discharged at elevations not greater than 10 feet, and if cotton and 
other sensitive crops are at least one-half mile from the sprayed area. 
Airplane spraying destroys water hyacinth—Water hyacinth and 
alligator weed cause an estimated $38,000,000 loss annually to naviga- 
tion, drainage, agriculture, and fish and wildlife in waterways of the 
Gulf Coastal States. Research has shown that spraying with 2,4-D 
from an airplane is the most economical method in the initial destruce- 
tion of these two weeds, and this can be done for $2 to $5 per acre. 
Although it is recognized that not all of the $38,000,000 in losses can 
be saved, the method is practical when sufficient time can be allowed 
for decay of the treated weeds or when prompt opening of the water- 
ways to navigation is not a consideration. 
hemicals for brush control promising.—Sand sagebrush now covers 
115,000,000 acres of range land in the Southwest. Results at the 
Southern Great Plains Experiment Station have shown that it can be 
controlled by 2,4-D at a cost of about $2 per acre, and that by such 
treatment the forage yield of the range is doubled. Spraying with 
2,4,5-T is effective in the elimination of blackberries, as well as many 
hardwood sprouts, and is applicable throughout the United States. 
The same herbicide is giving approximately 95 percent top kill and 
25 percent root kill of mesquite, a brush that occupies some 50,000,000 
acres in Texas alone. Even though it may be necessary to respray 
every 4 or 5 years, this single scientific development could conceivably 
revolutionize the livestock industry of the Southwest. 


F. SOME ADDITIONAL WORK NEEDED 


Weed-free combine.—Throughout the Great Plains there exists the 
problem of spread of noxious weed seeds from farm to farm through 
custom combining equipment. A combine is needed that will not 
collect seed and that will provide easier accessibility to the interior 
portion of the machine. 

Methods of destroying brush.—There are millions of acres of range 
land that have been invaded with brushy plants. Such undesirable 
plants not only mere with the forage for water, nutrients, and 
light, but they greatly increase the physical difficulties of handling 
livestock in the dense growth. The work that has been done has 
developed some promising leads that need further investigation. 
Additional herbicides need to be tested on the many types of brush 
that now occupy much of the range country. 

Weeds and poisonous plants in pastures and ranges.—Pasture 
legumes are sensitive to many of the present herbicides, hence their 
use is restricted to spot treatments in many cases. Better methods 
through management or a combination of management and chemicals 
are needed in reducing competition between forage plants and weeds. 
Halogeton and other poisonous plants have within recent years become 
a real threat to the sheep industry of several Western States. An 
extensive study is needed to determine the possibilities of herbicides 


combined with range management for the control of these poisonous 
plants. 
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Aquatic weeds—Additional work is needed on the control of water 
weeds in irrigation systems of the West. This applies particularly to 
ceattail, parrot’s feather, and salt cedar. The public is also interested 
in the Rasinatien of weeds in recreational waters, but unfortunately 
in many cases the only known methods of control also eliminate the 
fish, thus making the remedy impractical. There are probably more 
inquiries on the control of weeds in farm fish ponds than on any other 
single subject, but information on which to formulate an answer is not 
available. 

Many answers must wait for basic research —Much has been learned 
in the field of weed control during the past few years from trial-and- 
error testing, but a real understanding of many specific problems and 
their solution will not be realized until fundamental research can be 
initiated to provide information on such questions as why plants differ 
in their responses to 2,4-D, why the same species react differently under 
varying climatic or soil conditions, and other basic principles that 
may be involved. 


Weep INVESTIGATIONS TO Devetorp Conrrot Mreruops 
(BPISAE—a-1-S—Federal-State—Regular Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To develop practical methods of controlling weeds and especially 
the so-called noxious or economic weeds. The current work is par- 
ticularly concerned with the use of the growth regulators and other 
herbicides in the control of weeds. Fundamental studies are con- 
ducted to provide basic information on the physiology of the more 
important herbicides. 


B. CURRENTLY ACTIVE LINE PROJECTS 


a—1-—8—1—Weed control by tillage. To determine practical and 
economical tillage methods for controlling noxious weeds, including 
determinations of the effectiveness of tillage with different instru- 
ments at different depths, seasons, and frequencies and for different 
durations. 

a—1-—8-2—Weed control by crop competition. To determine the 
relative ability of different crops to compete with different weeds 
under different cultural conditions, to devise cropping systems that 
will hold weeds in check, and to determine the underlying reason for 
the different response of crops to weed competition. 

a—1—8-6—Effect of weed control practices on organic food reserves 
of perennial weeds. To determine seasonal cycles or trends of root 
reserves in certain perennials including aquatic weeds, to establish 
which of the plant organic materials are significant in a study of 
root reserves and may be useful in devising better control methods, 
and to identify the role of manufactured plant food in relation to 
the movement of the 2,4—D stimulus from sprayed leaves to the lower 
extremities of the plant. 

a—1—8-15—Control of perennial weeds by the use of herbicides. For 
determining the range of susceptibility of selected perennial weeds 
to 2,4-D and other herbicides at different growth stages, to observe 
the influence of environmental factors (climate, soil, and other con- 
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ditions) on the effectiveness of herbicide applications, and to evaluate 
methods of applying herbicides. 

a—1-—8—16—Control of annual weeds by the use of herbicides. To 
determine the susceptibility range of troublesome annual weeds to 
2,4—-D and other herbicides applied at various stages of growth and 
to analyze the interaction of such factors as soil and climate or other 
factors and stage of development of the weeds from the results of the 
2,4-D treatment. 

a—1—8-17—Control of aquatic weeds. To determine the suscepti- 
bility range of troublesome aquatic weeds to applications of herbi- 
cides, to evaluate the influence of environmental Seanad on the effec- 
tiveness of herbicides, and to conduct life-history studies on weedy 
species. 

a—1-8-18—Control of grassland weeds. To determine the degree 
of differential susceptibility of desirable grassland species and weeds 
to the applications of 2,4-D and other herbicides in various turf situa- 
tions, to determine the effect of mowing at different stages of develop- 
ment on weeds and grasses, and to aan the effect of grass, soil 
fertility, and cultural practices of grassland management on plant 
succession. 

a—1-8-19—Effect on crop plants of type, rate, date, and method of 
application of herbicide sprays and dusts. "To determine tolerance 
limits of economic crops to applications of 2,4-D and herbicides of 
the dinitro group, and to determine tolerance limits of crop plants 
to aquatic herbicides present in irrigation water and accumulations 
of these herbicides in irrigated soils. 

a——1-8-20—The value of wetting agents, spreaders, stickers, and 
other additives to increase the efficiency of herbicides. To determine 
the nature and role of surface active agents in securing improved 
penetration and adherence to plant tissues of herbicidal sprays. To 
establish the degree of wetting required for effective use of contact 
chemicals and to study important interfacial characteristics of soils 
and plant tissue, including such factors as penetration. 

a—1l-—8-21—The effect upon crops and weeds of pre-emergence ap- 
plication of chemicals. To discover which of the available herbicides 
are suitable for pre-emergence use on specific crops including mini- 
mum effective dosages, influence of environmental conditions and dura- 
tion of the effect of the chemicals in the soil. 

a—1—8-22—The use of herbicides for supplemental weed control in 
cropping systems. To determine factors affecting the amounts of 
supplementary cultivation required in intertilled crops in connection 
with the use of herbicides, on nutgrass and other perennial weeds. 

a—1-8-23—Soil sterilization by use of chemicals or other means. 
To discover improved chemicals that give a semipermanent type of 
soil sterility for use on nonarable lands where suppression of afl dient 
growth is desired, to establish the relationship of soil fertility, tex- 
ture, and structure to initial toxicity and persistence, and to determine 
physical and chemical characteristics of these herbicides which might 
limit their utilization. 





C. HISTORY AND EVOLUTION OF THIS WORK 


The first experimental research in methods of weed control in the 
Department of Agriculture was started in 1902 on Johnson grass. 
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Later work was initiated on quackgrass and wild onions. The work 
was expanded to include bindweed in 1936, when there was estimated 
to be 1,000,000 acres in the United States infested with this pest. A 
nutgrass-control program, and investigations with weeds in irriga- 
tion systems was initiated in 1947. Except for weeds in irrigation 
systems, all work has been with perennials in which control measures 
by ordinary methods are impossible. 

The earlier work eeu oottien) treatments and the use of such 
herbicides as chlorates, arsenites, carbon bisulfide, sulfuric acid and 
oil. The cultural work showed the importance of reducing root re- 
serves in perennial weed control. The chemicals used were expensive 
and it was not until the discovery of growth regulators in 1942 that 
the field of herbicides became of sufficient magnitude to be of some 
significance in the agricultural economy of this country. Some of 
the growth regulators—2,4-D in particular—are very economical, 
nonpoisonous, noncorrosive, and noninflammable. 





D. FUNDS-—-ANNUAL EXPENDITURES 


Prior to 1920 less than $3,000 was spent annually for Johnson grass 
control. There were no funds available for weed-control research 
from 1920 to 1935. Since 1936 the annual amounts have varied in 
round numbers as follows: 1936 to 1942, $40,000; 1943, $25,000; 1944 
to 1946, $45,000; 1947, $90,000; 1948, $93,000; 1949, $99,000; 1950, 
$91,000. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISH MENTS 


Basie work on the physiology of bindweed.—Practical methods for 
controlling field bindweed were developed in this project through a 
combination of cultural practices, soil sterilants, and root reserve 
studies. The results on the control of the worst weed in the Great 
Plains were applied throughout the bindweed area and were the best 
control measures known before the discovery of 2,4-D. The State 
of Kansas used 17,000,000 pounds of sodium chlorate between 1938 
and 1947; Iowa, Minnesota, and Nebraska have also had active bind- 
weed control programs during this time. Most of this activity is 
directly attributable to the research of the Department done in co- 
operation with the Kansas, Nebraska, Minnesota, and Iowa Experi- 
ment Stations. 

Role of 2,4-D in control of weeds.—The discovery of 2,4-D as a 
growth-regulator by the Department had a greater impact on weed 
control than any other single incident. In cooperation with State 
experiment stations and industry, techniques were ed for the 
use of this extraordinary herbicide in the annual control of several 
million acres of annual and perennial broad-leaved weeds. 2,4-D can 
be used at less expense than cultivation and under conditions where 
cultivation is impossiple. 

Aromatic solvents kill water weeds—Aromatic solvents were found 
to effectively control submersed water weeds in irrigation ditches at 
one-tenth the cost of the older and more laborious hand-clearing 
method, or a saving of $45 per mile of ditch. 
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Methyl bromide controls nutgrass—Methyl bromide, applied as a 
soil fumigant, was found to be an effective control for nutgrass. It 
is too expensive, however, for extensive field applications. 


F. ADDITIONAL WORK NEEDED 


Weeds in vegetable crops.—Little work has been done on the use 
of herbicides to control weeds in vegetable crops. The hand labor 
requirements of many of these crops is high, making a cheaper method 
of production absolutely necessary. This applies particularly to the 
crops that go into the canning industry since they are usually sold 
at a lower price than fresh vegetables and must therefore be produced 
more economically. 

Weeds in field crops.—A\though most of the herbicides now are 
used on field crops, there are still many unanswered questions. This 
applies particularly to weeds in cotton, sugar crops, and to a lesser 
extent, corn. Cotton mechanization is creating a need for grass con- 
trol in addition to lowering the cost of production. Mechanical 
pickers cannot operate satisfactorily in stands of crabgrass. 

Perennial weeds.—All of the earlier work was on perennial weeds 
but was done before many of the present known herbicides had been 
synthesized. There is no practical way of controlling nutgrass on an 
extensive scale. Cheaper methods of eliminating such perennial 
grasses as quackgrass, Johnson grass, and Bermuda grass are needed. 
Present ways of eradicating Canada thistle, sowthistle, whitetop, and 
leafy spurge with 2,4-D are only partially satisfactory, and it is 
hoped that chemicals now being developed will do a better job, either 
alone or in combination with cultural practices. 


COLLECTION AND IMPORTATION OF NATURAL Enemies or Insect Pests 
AND Weeps From Europe 
(BEPQ—I-k-1—Federal-State—Regular Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To find in Europe effective natural enemies of major crop pests 
that occur in the United States, and to rear and ship them to the 
United States for control of these pests. These importations will 
serve to establish here the natural balance that exists in the country of 
origin, where the pests are much less destructive. Current work 
mainly concerns importations of parasites of the sweetclover weevil, 
European corn borer, and European chafer, and insect enemies of 
Klamath weed. 


B. CURRENTLY ACTIVE LINE PROJECTS 


I-k-1-1—Coollection and importation of natural enemies of cereal 
and forage insects. To discover and import into the United States 
effective natural enemies of the European corn borer, sweetclover 
weevil, and other pests of cereal and forage crops. 

I-k-1-2—-Collection and importation of natural enemies of insects 
attacking fruit crops. To discover and import into the United States 
from Europe effective parasites of the European chafer, navel orange 
worm, fig scale, and other pests of fruit crops. 
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I-k-1-3—Collection and importation of natural enemies of Klamath 
and other weeds. To discover and import into the United States from 
Europe effective natural enemies of Klamath weed, gorse, and other 
weeds for control of these pests in the United States. 


C. HISTORY AND EVOLUTION OF THIS WORK 


The importation of natural enemies from Europe for the control of 
insect pests of agricultural crops began in 1905, when a large-scale 
program against the gypsy and the brown-tail moths was initiated 
and was continued through 1914 and then renewed and completed 
in 1922-27. Alfalfa weevil parasites were collected in Italy in 
1911-13. In 1920 a station was established in France for study of 
natural enemies of the European corn borer and work on this and 
many other pests has been continuous, except for 1940-45, since that 
time. New problems are taken up from time to time as older ones are 
completed and it is expected that, in time, the natural enemies of all 
of our major pests that are of European origin will be studied and 
shipped to the United States for use in their control. This method 
of control has the advantage over chemical and other methods in that 
the first cost is the only cost, whereas sprays, dusts, and so forth, must 
be applied each year and often several times each season. 


D. FUNDS-——-AN NUAL EXPENDITURES 


Estimates for early years are difficult to provide as expenditures 
were financed from general appropriations made for research on the 
specific crop insects. “A rough estimate from 1920 to 1934 ranges from 


$20,000 to $70,000 per year Since then the expenditures have ranged 
from approximately $25, (000 per year to $30,000 in 1950. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Crop pests controlled by imported parasites and predators.—One 
of the first attempts to control insect pests through the use of natural 
enemies was in 1888-89, when two predatory insect species were 
brought in from Australia to combat the cottony-cushion scale. At 
that time this pest threatened to destroy the citrus industry of Cali- 
fornia. The expenditure of less than $5,000 by the Department in 
bringing in these natural insect enemies from Australia resulted in 
complete control of the pest and this work has saved the growers 
millions of dollars each year 

More recently, the establishment of effective parasites of the Com- 
stock mealybug on apple has resulted in commercial control of the 
pest throughout the northeastern United States and control has simi- 
larly been ‘attained on the satin moth in the Pacific Northwest and the 
oriental moth in New England. The citrus blackfly, which had become 
established in the West Indies, presented a serious threat to the citrus 
industry of the Gulf States. A cooperative project with Cuba resulted 
in the importation of natural enemies from Malaya that were highly 
effective in control. This has given a very considerable degree of pro- 
tection against the entry of the pest into the United States. A para- 
site of the woolly apple aphid from New England eliminated the 
infestations of that pest in the Pacific Northwest. 
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The parasites of the alfalfa weevil imported from Italy have aided 
greatly in control of the pest in the Western States. Similarly, the 
infestations of the gypsy moth and brown-tail moth, two destructive 
forest and shade tree pests, have been greatly reduced by a series of 
natural enemies obtained from Europe. 


F. SOME ADDITIONAL WORK NEEDED 


Importation of weed insects—The spectacular outcome of the bi- 
ological control program against the Klamath weed in California has 
focused attention of livestock producers on the solution of weed prob- 
lems on the range. There is need to test insects for the control of 
cactus in the Southwest. Similarly, urgent requests have been re- 
ceived for undertaking work on the star thistle, which is becoming 
more and more troublesome on the western range. 

The work on natural enemies of crop pests in Europe and other 
countries is a continuing activity and requires expansion in order to 
deal adequately with new problems. Several State organizations have 
recently urged the importation on a large scale of natural enemies of 
the sweetclover weevil and the omnivorous leaf tier. It has been possi- 
ble to make only small and occasional shipments of parasites of the 
navel orange worm, fig scale, European elm scale, and so forth, and 
these activities merit considerable expansion. 


Bro.toeicat Conrrot or KiaMAtH AND OTHER WEEDS 
( BEPQ-I-k-2—Federal-State—Regular Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To find, import, and colonize effective natural enemies of the Kla- 
math and other weeds for the purpose of controlling these pests in the 
United States. This is intended to supplement or replace chemical 
control, which in most cases is too costly to be practicable, especially 
on range land. The preliminary work, before actual field release, 
involves the testing of all insect species that attack the weed upon a 
wide range of economic and ornamental plants to insure that they 
will not have a harmful effect after release. The current work is 
particularly concerned with Klamath weed, with preliminary studies 
being made on the natural enemies of gorse, and is a cooperative proj- 
ect with State agencies. 


B. CURRENTLY ACTIVE LINE PROJECTS 


I-k-2-1—Importation and testing upon agricultural crops of insect 
enemies of Klamath weed. To (1) import known effective natural 
enemies and (2) to test their feeding and reproduction upon cotton, 
tobacco, sugar-beet, flax, hemp, and sweetpotato. 

[-k-2-2—Rearing, colonization, and field studies of imported ene- 
mies of Klamath weed. To rear and colonize the approved natural 
enemies in all infested areas in the Pacific Coast and Rocky Mountain 
States and to study the development of these field colonies, their effec- 
tiveness in control of the weed and the succession of plant growth on 
the range that follows elimination of the weed. The weed is replaced 
by forage grasses and legumes, thus greatly increasing the carrying 
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capacity of the range, and removes a cause of livestock poisoning. 

I-k-2-3—Importation, testing, and colonization of insect enemies 
of gorse. To import the known effective enemies of gorse, a low- 
growing woody shrub, from European and other countries, test their 
feeding and reproduction habits upon a series of economic plants and 
colonize them for control of this weed in the infested areas of the 
Pacific Coast States. 


C. HISTORY AND EVOLUTION OF THIS WORK 


The Klamath weed is of European origin and has become a serious 
range pest in the Pacific Coast and Rocky Mountain States. In Cali- 
fornia at least 400,000 acres are infested, most of it with a heavy 
growth that greatly reduces the carrying capacity of the range. The 
weed also has a poisonous effect on cattle and sheep. The same prob- 
lem existed in Australia and importation of natural enemies from 
Europe in the 1920’s demonstrated the value of this type of control. 
Chemical control in California costs approximately $80 per acre, 
greatly exceeding the value of the infested range land. The first im- 
portations of Klamath weed insects were from Australia in 1944 and 
following years. Others have been imported from Europe. Five 
kinds of imsects—three leaf-feeding beetles, one gall-fly and one root- 
borer—have now been imported and colonized in the infested areas. 


D. FUNDS—-ANNUAL EXPENDITURES 


Total expenditures of Federal funds from fiscal year 1945 have 
ranged from $5,000 to $6,500 per year, the latter figure being for 1950. 


E. EXAMPLES OF OUSTANDING ACCOMPLISHMENTS 


Field control of the Klamath weed.—As a result of the establish- 
ment of two species of leaf-feeding beetles of the genus CArysolina 
from Australia, a spectacular degree of control has been achieved. 
More than 100 square miles of range land in Humboldt County, Calif., 
already have been cleared of the weed. On many ranches, where previ- 
ously there had been a solid stand with the land consequently almost 
valueless for grazing, it is now impossible to find a single plant of the 
weed. Land values in the infested area have doubled since this com- 
plete control by the beetles has been accomplished. An average 
period of 3 years after release of the beetles is required before control 
is accomplished. Large numbers of colonies have been placed in all 
infested areas in California and the program is being completed in 
Oregon, Washington, Idaho, Montana, and Utah. Present indica- 
tions are that these newer colonies will be equally as effective as those 
in Humboldt County. 


F. SOME ADDITIONAL WORK NEEDED 


Introduction of enemies of other weeds.—There are a number of 
weeds of European origin that have become established on the range 
lands of the West. They reduce the carrying capacity of the range 
and, in addition, several of them are poisonous to livestock. Star 
thistle is one of the outstanding species requiring control. Chemical 
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control of weeds on range land is impracticable because of cost, so 
the utilization of natural enemies offers the only possibility of check- 
ing them. In the case of Klamath weed and gorse most of the testing 
work had already been done by Australian entomologists, but in the 
case of star thistle and others several years of study in Europe will be 
necessary before the first importations can be made. The natural 
enemies must first be found, after which they must be tested on 50 or 
more plant species. 


Srock Potsontine By PLants 


(BAI—c—4-1—Federal—Regular Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


(1) To reduce livestock lesses through investigation of plants sus- 
pected of being poisonous, (2) to determine the cause of the losses, and 
(3) devise procedures in livestock and range management and in plant 
eradication. To conduct this research work large numbers of sheep, 
cattle, and horses are obtained each summer at the Bureau’s station 
at Salina, Utah, which is equipped as a complete animal hospital for 
studying symptoms of poisoning and for investigating the poisonous 
principles of plants found on western ranges. Also a study is being 
made of the dist ribution of poisonous plants, methods of eradicating 
them, and preventing livestock from becoming poisoned by eating them 
in areas ieee eradication is not practicable. 


3. CURRENTLY ACTIVE LINE PROJECTS 


c-4-1-1—Miscellaneous poisonous plants, their effect on different 
classes of livestock, their distribution, and their economic importance. 
Information obtained in this work will be used in developing measures 
that will aid in reducing livestock losses. 

c-4-1-2—Control and eradication of poisonous plants. The use of 
weed-killing sprays, herbicides, or other measures that will not cause 
damage to valuable forage plants or injure livestock. 

c+4-1-3—Chemical investigation of stock-poisoning plants. To 
isolate the toxic factor, determine its chemical nature and toxicity, 
and endeavor to find a remedy or method of treatment to reduce losses 
of plant-poisoned livestock. 


C. HISTORY AND EVOLUTION OF THIS WORK 


This work had its beginning in 1894 and consisted largely of ad- 
ministrative work combined with field investigations. In 1903 the 
loco-plant problem was studied cooperatively with several State experi- 
ment stations, and later facilities to study the plants were provided 
in some of the national forests. In 1915 stockmen made increasing 
demands for information on poisonous plants, their geographic dis- 
tribution, the type of livestock affected, the symptoms of poisoning, 
treatment of animals, and the prevention of losses. 

As a result, work in this field was expanded to include botanical 
studies and the chemistry of the stock-poisoning plants, including 
many that are found in Eastern States. 
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D. FUNDS—-ANNUAL EXPENDITURES 


With investigations of stock poisoning by plants financed from a 
fund covering many diseases of animals, estimates for early years are 
difficult to obtain. Direct expenditures for research on stock poison- 
ing by plants averaged about $20,000 annually from 1923 to 1934. 
Direct expenditures ranged from about $19,000 in 1935 to about $20,000 
in 1948. Expenditures have ranged from $19,000 in 1944 to $25,200 
in 1950. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Development of a treatment for preventing larkspur poisoning in 
cattle.—Larkspur “tablets” were developed which were given hypo- 
dermically soon after symptoms of poisoning occur. Treatment has 
saved many cattle in the range area. 

Development of a method of range management to avoid further 
heavy losses of cattle as larkspur eradication is not practicable. By 
using the larkspur area for sheep grazing early in the season and later 
for cattle, heavy losses can often be avoided. The safest procedure, 
however, is to fence off the larkspur area and exclude cattle. 

Determination of which lupines are poisonous to sheep—The chem- 
ical analyses of a large number of lupines have shown that poisonous 
factors are alkaloids. Range management has been the most effective 
preventive. 

Discovery that the herbicides 24-D and 2,4,5-T are fairly effective 
in eradicating lupines. 

Determination that selenium poisoning may be produced by certain 
species of locoweeds.—These are called “converter plants” which take 
up inorganic selenium from the soil in certain areas and convert it into 
organic selenium, causing the plants to be poisonous to animals. The 
quantity of selenium taken up by some of these plants is enormous, 
and when they decay their organic selenium goes back into the soil 
and becomes more available to other plants, including farm crops 
which would not take up much of the selenium in the inorganic form. 
Feeding experiments have proved many farm crops in such areas are 
poisonous due to their selenium content. Control measures, there- 
fore, consist in eliminating these “converter plants.” Recently 2,4-D 
and 2,4,5-T have given satisfactory results in killing some species 
of these plants. 

Finding that certain locoweeds are poisonous to livestock and pro- 
duce symptoms which show that the brain is affected. Such animals 
are called “locoed.” 

Discovery of a poisonous substance in certain plants known as 
“hydrocyanic acid” that causes extensive losses, especially in dry areas 
or in dry seasons because drought causes shortage of good forage. 
With increased use of sorghum and Sudan grass for livestock feed this 
problem became more troublesome. Plants killed by freezing are dan- 
gerous until they become dry. Frosted plants that are not killed will 
revive if weather permits and will become as dangerous as young 
plants. Hay made from these plants will contain less hydrocyanic 
acid than the fresh-cut plant but if dried under good conditions may 
retain sufficient quantities of the acid to be dangerous. A new method 
of analysis on samples of green plant preserved in water with mercuric 
chloride to prevent spoilage showed that young plants and “suckers” 





2208 AGRICULTURAL RESEARCH AND RELATED SERVICES 


of certain varieties of sorghum are poisonous, as are second-growth 
plants of these varieties. 

Discovery that the cause of bighead (photosensttization) in shee 
is a poisonous substance in certain plants——Extensive field wor 
showed that the plant responsible for the enormous losses from big- 
head was one commonly called “horse brush,” “coal-oil brush,” ee 
rabbit brush,” and technically known as 7'etradynia glabrata. Her 
management, especially during transit to summer range, was recom- 
mended and has practically eliminated this hazard in recent years. 

Discovery that a recently introduced plant is poisonous for sheep.— 
This plant, Halogeton glomeratus, has been found to contain poisonous 
oxalic acid which runs as high as 18 percent of the dry weight of the 
plant. It isspreading rapidly in the range area. Feeding alfalfa hay 
has been found to be the best means of reducing oxalic acid poisoning. 

Discovery of a new poisonous plant in the Southwest. Eupatorium 
wrighti is another recently discovered poisonous plant. The lethal 
dose was found to be as low as 0.18 percent dry plant, based on weight 
of the animals. Preventive measures so far are mostly precautionary. 

Discovery that Russian thistle is poisonous under certain condi- 
tions.—This plant has been found to be a very poisonous plant under 
certain conditions. Its toxic factor appears to be at the stage when 
its nitrate content is converted to nitrite. 

Determination f effects of new herbicides on poisonous plants on 
animals.—The herbicide 2,4-D was found to be tolerated by sheep 
and cattle in very large amounts administered orally in one dose. 
It was estimated that these animals could graze on areas treated with 
many times the strength recommended to kill weeds without suffering 


any ill effect. see of 2,4-D were found not to be effective 


in eradicating larkspur, and only partially effective with sneezeweed. 
However, single applications are fairly effective in killing lupines 
and some of the locoweeds although their wide distribution, often in 
inaccessible places, makes eradication difficult and expensive. Spray- 
ing of two species of locoweed, of Senecis longilobus, Senecis riddellii, 
and of poisonous bitterweed (Actinea odorata), showed satisfactory 
killing with either 2,4-D or 2.4,5-T. 


F, SOME ADDITIONAL WORK NEEDED 


More work is needed on herbicides to evaluate properly the tests 
already made, and to extend these tests to other plants or to use other 
herbicides. Results of tests already conducted indicate that many 
poisonous plants can be killed by one application. 

Nitrate poisoning needs much additional study.—There is need for 
extensive quantitative chemical analysis for nitrate in plants that 
are suspected of being poisonous and the results need to be correlated 
with experimental fodint of the plants. Many mysterious cases of 
poisoning appear to be due to nitrate being converted to nitrite in the 
animal’s stomach. If such cases can be prevented, many losses to 
stockmen will be avoided. 

Investigations of outbreaks of poisoning in various areas should be 
continued as there are many urgent calls for help from these areas. 

Chemical investigations of important poisonous plants should be 
continued to determine whether new preventive measures are needed 
or if treatments now in use can be improved. 
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CROP AND LIVESTOCK ESTIMATES 
Chapter 32—Part II 


ForEWworRD 


Collection of agricultural statistics was one of the first agricultural 
activities of the Federal Government. The work has expanded in 
scope through the years, and the term “crop and livestock estimates 
and reports” now includes such related estimates and reports as farm 
labor (employment and wage rates) and agricultural prices. RMA 
funds are being used to explore new fields for which the collection 
and reporting of statistics need to be developed to assist in studies of 
improvements in marketing. In many States, the Federal agricultural 
statistician is also the State agricultural statistician and the general 
nature of the State and Federal cooperation in this work is indicated 
in this report. 

Several of the work projects described in other chapters of Part II 
also yield statistical series and reports—particularly those on 
economics of production, economics of marketing, prices and income, 
farm population and rural life, and market news services. State- 
ments of such work will be found in chapters 24, 26, 27, 28, and 33. 
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CROPS AND LIVESTOCK ESTIMATES 


Crop AND Livestock Estimates AND Reports? 
(BAE—B-1—Federal-State—Regular Funds) 


The Agricultural Estimates Branch of the Bureau of Agricultural 
Economics is the agency of the United States Department of Agricul- 
ture primarily reivanidlils for providing the basic factual information 
concerning production, supplies, and prices of farm products. The 
work is carried on through the Crop Reporting Board and six com- 
modity or subject-matter divisions in Washington, and in 41 State 
offices, most of which have a cooperative arrangement with the State 
Department of Agriculture, a State college or university. The pur- 
pose, history, appropriations, and major broad accomplishments are 
discussed here from an over-all standpoint followed by statements 
concerning the work as organized in six major groupings (B-1-1 
to B-1-6). 


A. PURPOSE AND NATURE OF CURRENT WORK 


To provide a reporting service on total agricultural production, price 
and utilization, as an aid to farmers in planning the most effective 
use of their land and to bring about equality between producers, proc- 
essors, handlers and consumers in the marketing and distribution of 
agricultural products. This century-old service constitutes the founda- 
tion for agricultural marketing work in the Nation. Indispensable 
in time of peace as well as in time of war and threatened world con- 
flict, this systematic and objective current reporting of facts on State 
and national production of food and fiber is of primary importance 
in determining and carrying out departmental programs and in a wide 
range of national and international policy decisions. 


B. SCOPE OF ESTIMATES AND REPORTS ISSUED CURRENTLY 


More than 500 reports that give current national and State estimates 
of production, stocks, and prices received by farmers, for more than 
150 farm products, are published through the year. These reports 
include estimates of the acreages of the crops farmers intend to plant, 
acres planted for harvest, and harvested acreages. During the grow- 
ing season monthly forecasts of production are made on the basis of 
crop conditions or probable yield per acre, as they are reported to the 
Department on the first of the month. Reports on the condition of 
pastures and ranges are issued monthly by States. Production esti- 
mates for 136 crops, including fruits, nuts, vegetables, and field crops, 
are published regularly. 


1 Those interested in securing information on the technical phases of the United States 
crop and livestock estimating work are referred to Miscellaneous Publication No. 703, “The 
Agricultural Estimating and Reporting Services of the U. S. Department of Agriculture.” 
A copy may be available in the local library, or obtained from the Bureau of Agricultural 
Economics, U. S. Department of Agriculture, Washington 25, D. C, 
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Statistics concerning livestock and poultry production include an- 
nual estimates of numbers and classes of livestock and poultry on 
farms January 1, and annual estimates of calf and lamb crops and 
chickens and turkeys raised. Estimates of the pig crop are made twice 
a year; the report in June estimates the size of the spring pig crop 
and breeding intentions for the fall crop; the report in December gives 
estimates of the fall pig crop and the intentions for the following 
spring. The volume of milk and eggs produced is estimated monthly, 
and that of wool and mohair annually. The number of chicks hatched 
in commercial hatcheries is estimated monthly, and weekly reports 
(RMA) are made for areas in which broilers are important. 

A complete enumeration is made each year of the factory output 
of about 45 kinds of dairy products. Monthly and weekly estimates 
are made currently for the more important dairy products. Dairy 
plants keep comparatively accurate records of production and in many 
States collection of data is facilitated by State laws requiring the firms 
to report the quantities manufactured. In 27 of these States, coopera- 
tive agreements with certain State agencies provide for the joint col- 
lection of these reports. 

Forecasts and estimates of agricultural production are made for the 
United States and for each of the 48 States. County estimates for a 
few major products are published annually in nearly all States, and 
county estimates for most of the important products are published in 
a third of the States. In 12 of these, county estimates are based essen- 
tially on an annual assessors’ State farm census of crop acreages. 

In addition to measures of production many other estimates are 
made. Examples are quarterly estimates of grain stocks; monthly 
estimates of the number of people working on farms, by regions; 
quarterly estimates of farm-wage rates, by States; monthly estimates 
of prices received by farmers; monthly estimates of prices paid by 
farmers for a considerable list of food items and quarterly estimates 
of prices paid by farmers for most other major producer and consumer 
goods bought by farmers. 


C. HISTORY AND EVOLUTION OF THIS WORK 


The statistical work carried on by the Department is older than 
the Department itself. Over a century ago farmers began to realize 
that they were at a disadvantage in selling their products because they 
knew less about crop and livestock supplies than did the people to 
whom they sold. The disparity became more pronounced as volume 
of sales expanded and the marketing system grew more complex. The 
earliest attempt to improve the farmer’s bargaining position by in- 
creasing his knowledge of crop conditions took place in 1839, when 
Congress authorized the Patent Office to spend $1,000 for the distribu- 
tion of seeds and the collection of agricultural statistics. Some an- 
nual estimates for major crops were issued from 1841 to 1845, and then 
stopped. Thereafter, little attention was given to the collection and 
publication of statistical agricultural data until the early 1860’s. By 
that time, the pressure for an impartial Government agency to collect 
and disseminate such information had mounted decisively. Thus, 
when the Department of Agriculture was established by act of Con- 
gress in 1862, one of the prescribed functions of the Commissioner of 
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Agriculture was to “acquire and preserve all information concerning 
agriculture, which he can obtain * * * by the collection of sta- 
tistics, and by any other appropriate means within his power.” 

Starting in 1863 the Commissioner published monthly reports on 
the condition of crops. The reporting force during this early period 
was a Nation-wide voluntary corps of county crop reporters. In 1866 
annual reports on acreage, yield per acre, and production of important 
crops were initiated, as were reports on January 1 livestock numbers. 
In January 1867 a report was issued on December 1 average prices of 
important farm products produced during 1866 and the January 1, 
1867, values per head of major species of livestock on farms. The 
Crop Reporting Board was instituted in 1905, and the reporting forces 
were increased to include township reporters, part time statistical 
agents, crop specialists and regional field agents. In 1912, the Board 
began making monthly forecasts of crop production, prior to harvest. 
In 1914, full-time agricultural statisticians replaced all earlier types 
of agents in the field. Beginning in 1932, practically all the data- 
gathering activities were decentralized to the field offices, and the vol- 
unteer farmer-reporters and other crop correspondents have since 
made their reports direct to the State Statisticians. 

By 1910, quantitative estimates of acreage, production, and value 
were being made for 13 crops, condition reports for 23 crops and 
pasture, and annual inventory estimates for 5 species of livestock. 
By 1920, production estimates were made for 29 crops and for wool, 
and condition reported on 44 crops. By 1940, quantitative estimates 
and progress reports covered 141 crops, including separate reports 
by kinds, and for 15 livestock items. 

Agricultural statistics have made their biggest growth in war- 
time. For example, during the Civil War, an insistent demand for 
current agricultural facts caused the statistical reporting work to be 
made one of the first functions of the new Department of Agriculture. 
In World War I, problems of supply and distribution were greatly 
intensified and demanded greater detail and broader coverage in the 
estimates of farm and food products (examples: periodic reports on 
stocks of grains, great expansion in reports on perishable crops.) 
During World War II, the Crop Reporting Board was called upon 
for much more detailed data and many reports in new fields to assist 
in meeting the emergency problems of war-time production and sup- 
ply. For example, to facilitate the movement of crops to market by 
an overburdened transportation system, estimates and forecasts were 
made of the production and stocks of grain crops requiring storage, 
by districts, and of available storage facilities, af counties. 

The present comprehensive program of crop, livestock, and price 
estimates currently released in some 500 reports throughout the year 
lend themselves to a wide array of practical uses and analytical pur- 
poses. Their current utility is immeasurably heightened by the fact 
that a broad background of comparable, continuing series of data on 
agricultural production have become established over a span of more 
than 85 years. The past 15 to 20 years have produced a considerable 
expansion in scope and content, as demands have grown for more de- 
tailed estimates and for coverage of more commodities attaining im- 
portance, and as Congress has made added funds available to satisfy 
these demands. 
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D.—1. FUNDS—-ANNUAL EXPENDITURES 


The first identifiable appropriation solely for agricultural statistics 
was $20,000 for fiscal year 1865. At the time the Crop Reporting 
Board was established in 1905, annual appropriations had reached the 
$200,000 mark. With new developments to satisfy demands growing 
out of World War I, and the period of declining agricultural prices 
which followed, the appropriation had increased to $370,000 by 1920. 
Increasing emphasis was focused upon the collection, analysis, and 
publication of essential agricultural facts from the beginning of the 
1920’s. A well-rounded program of livestock estimates was inaugu- 
rated and many new types of crop and livestock surveys and reports 
were undertaken which provided the basis or framework for today’s 
much more comprehensive estimating and reporting service. B 
1932, funds for the work amounted to $800,000 laebaniee of funds 
for foreign agricultural statistics). In the early 1930’s, the launch- 
ing of the agricultural conservation program, and other Nation-wide 
action programs of the Department, created further needs for basic 
estimates in new or expanded fields, and subsequently the emergency 
activities of World War II required still further development and 
expansion of the estimating and reporting work, and at very much 
higher unit cost of operation during and since the war. In fiscal year 
1950 expenditures of regular funds for this work amounted to about 
$2,820,000, not including funds for work under the Research and 
Marketing Act ($233,000) and costs on work or services especially per- 
formed for other agencies (about $385,000). 


D—-2. FEDERAL-STATE COOPERATIVE WORKING RELATIONSHIPS 


The crop and livestock reporting services are conducted as a joint 
Federal-State enterprise in 36 States. For the most part, this official 
cooperation is with State departments of agriculture or other State 
government agencies (28 States). In the remaining eight States, the 
cooperation is with State colleges of agriculture. In addition, certain 
cooperative activities of more limited or specialized scope (example: 
dairy manufacturing reports) are operative in seven States. Thus, 
close cooperation and working relationships are maintained with ap- 
propriate State agencies in er every State that engages in an 
organized program of work in this field. This productive combina- 
tion of resources and effort had its beginning in the common prob- 
lems and pressures experienced by both Federal and State agricul- 
tural officials in World War I, in trying to develop the means to satisfy 
overwhelming needs for new, timely, and more comprehensive facts 
on the current agricultural situation. 

The first cooperative agreement was signed in Wisconsin in the 
spring of 1917. Utah, Missouri, Nebraska, and Ohio followed during 
the ensuing year. The list grew steadily as the merits of cooperation 
were demonstrated through the elimination of duplicated effort, and 
the broadening of subject-matter coverage that resulted from the 
pooling of funds and facilities. Chiefly the State programs provide 
more detailed data and estimates by counties, areas, or districts within 
the State. The extent to which the Federal estimating and reporting 
program is augmented in each State is dependent wholly upon the 
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resources the State desires to invest in its part of the work. The funds 
contributed by State agencies to these cooperative programs were 
about $250,000 in fiscal year 1940, $350,000 in 1945, and over $650,000 
in 1950, 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


It has supplied wanted facts.—Since its modest beginning a century 
ago, this agency has provided a needed service in a way that is uni- 
versally recognized as competent and honest. That the Crop Report- 
ing Service, originally urged and supported by farmers, continues to 
receive their public-spirited interest and cooperation is evidenced by 
the fact that annually more than a half million farmers voluntarily 
report on their crops, livestock, and farming operations. 

The close integration of a strong central organization with 41 
State offices, in which the primary fact-collecting and analytical ac- 
tivities are centered, is a major achievement which has resulted from 
deliberate and constructive administrative policies. The decentraliza- 
tion of work to the field and strengthening of State offices has made for 
increasing efliciency and economy of operation. Also it has made 
available much needed services at the “grass roots” to farmers, han- 
dlers of farm products and to local institutions. 

Development of harmonious and active cooperative working rela- 
tionships with official State agencies in most of the States has been of 
inestimable value in the development of a well-rounded statistical 
program. There is now no State in which a separate crop-reporting 
system is maintained. This means that the energies, talent, and re- 
sources of the State and National Government are closely integrated 
in a concrete effort to provide primary facts about the agricultural 
economy. With such a highly coordinated program, a much greater 
variety and scope of subject matter can be provided in a uniform and 
systematic way at less cost and without duplication of effort, than if 
each of the States and the Federal Government worked independently. 

E'stablishment of statistical laboratories at Iowa State College, the 
University of North Carolina, and promising developments at other 
points, has marked a great advance in the statistical field with which 
this agency has been intimately associated from the beginning. The 
studies carried on in these institutions have led to greater efficiency 
in conducting objective surveys and the development of sampling pro- 
cedures and survey techniques that are now used extensively in other 
departments of this Government, as well as in foreign countries. 

Service work is done for other agencies on transfer of funds.—This 
has been mutually beneficial and made it possible to provide needed 
information economically and efficiently. 

Aid has been given to other countries in establishing or improving 
their crop and livestock estimating services, through conferences with 
visiting officials, working with trainees sent to this country for the 
panos of learning, participation in international conferences, and 
vy assignment of experienced statisticians to other countries for lim- 


ited periods to assist them in developing appropriate procedures or 
statistical systems, 
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F. SOME ADDITIONAL WORK NEEDED 


Data are needed on such things as cultural practices, farm ma- 
chinery inventory, income and expenditures, numbers of fruit trees 
by varieties, marketing methods and outlets, and processing statistics. 
There is a persistent unfulfilled demand for agricultural statistics on 
a county basis. These are wanted in such activities as marketing, 
crop insurance, price support, and production adjustment a) 
conservation, reclamation, and development projects; and by private 
industry in planning and carrying out advertising, selling and distri- 
bution, and in deciding upon expansion and location policies. To 
provide such data would require a great expansion of the present 
work, with consequent increase in personnel. 

Semimonthly or interim reports on crop condition are needed.— 
During periods when crop conditions are changing rapidly or when 
there is urgent need for keeping closely abreast of a situation, a month 
is too long to go without a report. To provide more timely reports 
would require an expansion of present resources, either directly or 
in cooperation with some other agency. In 30 States weekly crop 
and weather reports are released during the growing season in co- 
operation with the Weather Bureau, but such arrangements cannot 
always be made. 

Move personal interview surveys—Most of the data on which our 
reports are based are collected by mail, but there are certain types of 
information which, because of their complexity, cannot be obtained 
very satisfactorily in this way. In recent years several Nation-wide 
interview surveys of a relatively small number of farmers have been 
made which provide important information that is difficult to obtain 
by any other means. Farmers have been cooperative in these surveys, 
and the results have been very worth while. It would be desirable to 
put such surveys on a regular recurring basis so that the procedures 
could be routinized so far as possible and the operation made more 
efficient. Our funds and personnel have not so far made this possible. 

Research along many lines is urgently needed to help make our 
program more effective and to develop the techniques and procedures 


required to provide the statistical data essential in a complex modern 
world. 


Fretp Crops Estimates aAnp Reports 
(BAE—B-1-1—Federal-State—Regular Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To furnish timely, current estimates relating to the actual or pros- 
pective production of food and feed grains, hay and forage crops, 
fiber crops, oilseeds, field and vegetable seeds, and practically all other 
field-grown crops of any market significance (excluding vegetable and 
truck crops). The estimates fundamentally relate to the acreage, 
yield, production, and other important particulars regarding these 
crops, by States. For the leading food and feed grains, and some other 
crops, reports are made on the stocks held on farms and in nonfarm 
positions at specified intervals. Detailed estimates of the disposition 
and utilization of the main crops are issued as soon as practicable after 
the close of the crop season, Refinements of detail, and special-purpose 
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data relative to crop production, availability, or use, are covered in 
the regular series of estimates and reports. The entire schedule of 
reports serves an expanding demand for the basic data needed by 
farmers, their organizations, trade and business interests concerned, 
and State and Federal legislators, agricultural agency leaders and 
other public officials, in their progressive effort to improve the produc- 
tion, utilization, and marketing of farm products. As a major illus- 
tration, the estimates of the Crop Reporting Board serve as the official 
basis for many of the policy and Satilatare determinations of the 
Federal Government, and the action programs of the United States 
Department of Agriculture. 


B. SCOPE OF ESTIMATES AND REPORTS ISSUED CURRENTLY 


The initial foundation for crop-production estimates is the acreage 
planted or being grown for harvest. For most field crops, three basic 
acreage survey periods are observed during the year: (a) In March, 
to get a measure of the acreage intended to be grown, for 17 spring- 
planted crops: (6) as of late June generally, to obtain a July 1 indi- 
cation of the acreage planted and rh harvested, for most of the crops 
raised in the United States; and (c) surveys in the fall, to get after- 
harvest information on acreages planted and harvested for fifty-odd 
field crops, and utilization data on the harvested acreage of certain 
crops, to provide basic estimates for the December annual summary 
of all crop production. In preparing the State and national acreage 
estimates, use is also made of results of many special-purpose surveys 
adapted to specific crops, as tobacco, and seed crops, as well as other 
dependable and well-organized bodies of data; for instance, the results 
of State farm census listings in about a dozen States, which are most 
useful in truing-up final estimates. 

During the growing season for each crop, forecasts of yield and pro- 
duction are made each month until harvest for all of the principal field 
crops; at wider intervals for some lesser crops. The estimates of 
acreage established in July for most crops, or at the beginning of a crop 
growling season in any event, are carried as the basic estimates until 
a harvest estimate is made. From the time a crop’s condition can be 
dependably appraised, and as it progresses toward harvest, the monthly 
forecasts or estimates of prospective production are essentially based 
upon an interpretation of aul condition reports and any related 
information, in terms of yield prospects; and this latter estimate 
is multiplied by the acreage, to obtain the production indication. 
When a crop is about ready for harvest, or harvest has begun, reports 
are obtained on probable yield per acre, as a basis for a preliminary 
production estimate, in advance of the season summary of harvested 
production issued in December. 

A representative cross section or sample of the farmers who pro- 
duce these crops form the primary source of the raw data from which 
the estimates are prepared. They are asked to report their informa- 
tion on acreage, yield, production, disposition, and stocks of crops on 
forms furnished through the 41 State statisticians’ offices. About 
80,000 farmers are regular monthly reporters; another 80,000 respond 
to direct mailed individual farm-acreage questionnaires; and 160,000 
farmers annually report their crop acreages planted and harvested 
on cards distributed by rural carriers. Special-purpose mailing lists 
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are used to get information which cannot be obtained satisfactorily by 
general-purpose mailing. Objective counts and measurements are 
used when circumstances permit. Check data are obtained from thou- 
sands of mills, elevators, rice mills, cotton gins, and other processing 
plants, from rail shipments and market receipts; in fact, aoe avail- 
able source is used, in trade quarters, State records, and the Federal 
census. 

The acreage and production estimates, along with other current 
estimates, mainly appear in the monthly crop reports, entitled “Crop 
Production,” which are issued about the 10th of each month. A notable 
exception is Cotton Production, published about the 8th of each month 
during the growing season only. Numerous reports are issued sepa- 
rately; for example, the prospective planted acreage report in March, 
a report on acreage planted with hybrid corn, an annual report on 
Farm Production, Farm Disposition and Value of Principal Crops, 
and scores of reports on many kinds of seeds. 

Farm stocks are estimated quarterly for corn, wheat, oats, barley, 
rye, flaxseed, and soybeans, and twice each year for sorghum grain 
and hay. These estimates are published in the monthly crop reports 
for January, April, May (for hay), July, and October. Off-farm 
stocks for the major grain crops are estimated from basic data re- 
ported by operators of storages and processing plants, and by Com- 
modity Credit Corporation. Quarterly reports on stocks in all posi- 
tions are published. A report on processing and stocks of peanuts is 
issued monthly. Quarterly estimates on production and stocks of 
naval stores at production points are made on regular funds oe soa 
mented by much more detailed and monthly data gathered under 
RMA funds). 

A number of special activities normally require a considerable ex- 
penditure of time and use of facilities. These assignments are fre- 
quently of such scope and special character that necessary funds must 
be transferred by the requesting agency to defray the extra costs in- 
volved. Among these are: 

County estimates.—Since 1933, demands for statistics for areas 
smaller than States have grown tremendously. Apart from county or 
area estimates for a limited selection of major crops (under regular 
funds), this is considered an estimating function to be undertaken only 
in connection with programs of cooperating State agencies or by 
special request of Federal Government agencies which are willing to 
cooperate and provide necessary funds. 

Special statistical series—The administration of Federal Crop 
Insurance Corporation and PMA action programs frequently re- 
quire special estimates or compilations for office use. For instance, 
special data on yield per planted acre of corn, excluding silage acre- 
age, “war crop” allowances under the 1950 cotton and wheat allot- 
ment programs, and net planted acreages of wheat in States where 
much abandoned winter-wheat land is replanted to spring wheat. 

Special emergency work including the preparation of such sta- 
tistics as stocks of dry beans, dry peas, rice and seeds, and similar 
data for special purposes or needs of Government agencies, is car- 


ried on with emergency funds from the agencies concerned. The 
first such reports started in the early 1940's, 

Making estimates of production and stocks by crop-reporting dis- 
tricts and also supplying special midmonth reports aids, for example, 








CROP AND LIVESTOCK ESTIMATES 2221 


in facilitating movement and preventing loss of food and feed grains 
and other storage crops in years when supplies overtax transporta- 
tion and storage facilities; and aids in the formulation of emergency 
plans when crops are deteriorating rapidly because of weather. | 
Special consultant services ——This includes the technical advisory 
or operational aid in such essential matters as the planning, initia- 
tion, and development of RMA project work of various Federal 
and State agencies; helping the Bureau of the Census formulate, 
arrange, and regionalize its questionnaires, conduct its pretests and 
supervise enumerations in several areas and States; explaining 
methods and procedures to foreign officials, students, and trainees of 
OFAR;; participating in outlook preparatory work, in meetings of 
outlook and situation boards; and other bureau, departmental and 
congressional committee deliberations; aiding in related enumerative 
surveys of other agencies; answering special requests for information. 


C. HISTORY AND EVOLUTION OF THIS WORK 


Under small congressional appropriations, annual estimates of pro- 
duction of about a dozen major crops were published from 1841 to 
1845, after which the reports were discontinued. With farmers and 
their organizations increasingly pressing for some unbiased source of 
current facts on production and supply of agricultural products, 
through reports from an impartial Government agency, the collection 
and dissemination of agricultural statistical reports was made one 
of the primary functions—and among the first undertakings—of 
the United States Department of Agriculture upon its establishment 
in 1862. The Department started making monthly reports on the 
condition of crops in 1863, based upon information from county vol- 
unteer crop reporters. In 1866, annual reports on acreage, yield, and 
roe of important crops were initiated. The making of monthly 

orecasts of crop production prior to harvest was started by the 
Crop Reporting Board with winter wheat in 1912. This proved an un- 
usually auspicious development in that the forecasts for all major 
farm crops were well established before World War I when necessity 
called for maximum information on prospective food and feed sup- 
plies. In April 1923 the first report on intended acreages of crops 
was published, and in 1924, the rural carrier acreage surveys were 
initiated. Supplementing the judgment inquiries on yields, long in 
use, the Board in 1929 made first use of an annual individual farm 
yield industry in which thousands of farmers report the acreage and 
yield of sag crops on their own farms. 

War and other emergency situations over the past score of years 
have resulted in increasing demands for estimates on a greater va- 
riety of commodities and for much more refinement of detail than 
ever before. As Congress, in response to these mounting needs, has 
successively provided for enlarging the scope of the estimating work 
and the content of published reports many new types of inquiry have 
had to be developed, and earlier procedures revamped and modernized. 
In fiscal year 1950, the estimating program for field crops cost ap- 
proximately $860,000 in regular funds. In the past few years, funds 
allotted under the Research and Marketing Act of 1946 have signifi- 
cantly stepped up the Federal and State research and exploratory 
work, preliminary to developing new fields of basic data demenden 
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by an intensified effort to improve the marketing and utilization of 
farm products. 


D. FEDERAL-STATE COOPERATIVE WORKING RELATIONSHIPS 


Federal-State cooperative agreements, in effect in the great major- 
ity of States, provide an economic and efficient basis for combining 
related State programs with the Federal system of reports, and re- 
sult in a material expansion of useful basic data and estimates at 
the State level. One of the valuable products in 14 States is the 
detailed information available from State farm census enumerations, 
usually made by township assessors. These data form the chief basis 
for county estimates of acreage in these States and provide an in- 
valuable check on the annual estimates of acreage. They also provide 
yield and production data for certain crops. They are of great 
value in checking the completeness of coverage of the Federal Censuses 
of Agriculture and serve as a dependable basis for interpreting or ad- 
justing the Federal census data, which are used as the primary bench 
marks for the preparation of crop estimates. 

State funds in thirty-odd States make possible the preparation and 
publication of county estimates for a much wider selection of crops 
than could be incorporated in the Federal reporting program. With 
the advent of Research and Marketing Act funds particularly title 
II funds, grants of funds to States for special projects to develop 
new types of data needed for marketing analysis and research, have 
significantly enlarged the cooperative program in many States. This 
expansion has entailed extensive collaboration of the Federal staff 
in Washington and in the field offices both in the planning and the 
execution of this special work. An illustration is the grain surveys 
made in Virginia and North Carolina in 1949. These surveys ind - 
cated the concentrated areas of production within the States and 
provided specific data to indicate areas where commercial storage and 
handling facilities could be built to advantage. Should these facili- 
ties develop, the growers could store their production and avoid dis- 
tress selling. Data on fertilizer uses, and varieties of corn being 
raised, were gathered for soil-improvement and general agronomy 
work in the States. 

A special corn-yield survey was made in Alabama in 1948, to ob- 
tain data on yields of corn by areas smaller than a State and on the 
uses of hybrid-seed corn as a guide to State agencies in improvin 
yield per acre. Studies were made on grain-storage capacity eal 
condition in Georgia and North Carolina in 1948. These studies, 
based on both mail questionnaires and personal visits, provided in- 
formation on the adequacy and condition of both farm and off-farm 
storage facilities, and a basis for determining where additional facili- 
ties were most needed in the States. Other examples of special studies 
and surveys in this field, made possible through State matching of 
RMA funds, are: Preparation of county estimates for particular crops 
in South Carolina and Kentucky to assist in the marketing program; 
a wheat-variety survey in Kansas; grain storage capacity surveys of 
farm and nonfarm facilities in South Dakota and Kansas; and a study 
of the dehydration of hay in Kansas covering processing facilities 
and production. The assistance furnished by the Washington staff to 
the State agencies concerned related primarily to technical aspects, 
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such as formulation of schedules, selection of sample areas, prepara- 
tion of instructions to enumerators, and analysis of the raw data. 
State office forces participated fully in all stages of the project work, 
and generally had primary responsibility for the projects. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Construction and continuation of indexes of crop production and of 
yields, and composite acreages of crops—These indexes represent a 
combination of all principal crops and are expressed as one figure. 
When compared from year to year, they indicate the trend taking 

lace in total farm production, in yields per acre, and in crop acreages, 

urnishing consolidated indications of what is actually happening on 
American farms from year to year. 

Attaining accuracy of estimates used universally —For the main 
crops, the estimates vary from census enumerations made every 5 
years by no more than 3 percent; those for the majority of crops vary 
even less. The accuracy of cotton production estimates is tested 
against total census ginnings: the December 1 estimates are rarely 
more than 2 percent away from final ginnings. Forecasts of rice pro- 
duction are rarely more than 3 percent above or below actual produc- 
tion, checked by millings, and other volume records. 

Development of new statistical techniques.—Most of the primary 
data used in preparing the estimates are based on sampling. To assure 
maximum accuracy of the estimates with changing situations, it is 
necessary to constantly develop new or improved techniques. Nota- 
ble among recent statistical developments are studies of nonrespond- 
ents to find out why farmers do not report, and to learn whether the 
information for those who do not respond to a mail inquiry would be 
like or unlike that given by those who did respond. Improved meth- 
ods of estimating stocks of farm commodities have been inaugurated, 
making it possible to estimate stocks in off-farm positions with only 
a relatively small sample of firms actually reporting their holdings. 

Methods devised to make allowance in corn yield and production 
estimates for the effects of hybrid-corn seed, have improved the accu- 
racy of corn forecasts. Corn yields per acre changed tremendously 
when hybrid seed came into use; farmers, in making their reports, 
often fail to make enough allowance for this improved seed. 

Applying to crops what we learn about weather —It has long been 
known that weather directly affects crop yields. Historical studies 
completed or under way, have compared crop yields with weather 
conditions, with a view toward establishing how various combinations 
of weather elements, on both a quantitative and a time basis, can be 
used in forecasting future yields. This work has been particularly 
helpful in the Great Plains States where temperatures and rainfall so 
greatly affect the final yields per acre of spring wheat. Briefly, if 
the rainfall over a period of months, say, from midsummer to early 
spring, is known, a fair estimate can be made of the yield of spring 
wheat even before it is planted. Weather data have been assembled 
in such a way as to be useful in forecasting the likelihood of soft corn, 
the areas actually affected, and even the probable quantity of corn that 
may be classified as soft. 

Helping to establish and maintain a current record of grain-storage 
capacity, by States, and by particular categories, as terminal mills, 
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interior mills, elevators, and warehouses, and the larger flour mills 
commonly known as merchant mills. Some exploratory work has 
been done on estimating farm-grain storage capacity, on which there 
had been practically no information. During times of emergency, 
information on farm storage and off-farm storage capacity is almost 
of strategic consequence and in times of surplus it is of vital concern. 

Expansion of naval-stores statistics —This has been accomplished, 
primarily with RMA funds. This industry, concentrated in compara- 
tively few Southeastern States, is a highly competitive industry. 
Statistics are in demand by producers and consumers alike on produc- 
tion, stocks, and consumption of the naval-stores products such as 
turpentine, resin and kindred derivatives. 

Information on variety is provided for principal grain crops.— 
Occasional surveys (every 5 years for wheat) provide experiment sta- 
tions, farmers, and others with information on how widely each 
variety is distributed, what new varieties are being introduced, and 
how well the new varieties are holding up under actual farm condi- 
tions. Great strides have been made in improving varieties of wheat 
and oats. Varieties change rapidly since many of them, developed 
for specific uses, do not always prove up under a wide range of farm 
practices and field conditions. Other varieties take their place and 
the same process continues over and over. 


F. SOME ADDITIONAL WORK NEEDED 


Expansion or strengthening of data.—Several kinds of data need 
expansion and strengthening to round out the feed-supply picture. 
They would permit a regular appraisal of sources of feed or forage 
not now adequately represented in available data. Examples: (a) 
The output of pastures in such terms or units as will facilitate com- 
parison with grain, concentrates, and roughage; (6) quantities of 
mixed feeds produced, to supplement the estimates now available on 
production and stocks of most feed crops; (¢) quantities of each kind 
of grain fed to each kind of livestock, annually. These additional 
series would permit more effective analyses of livestock-feed balances, 
would provide a stronger basis for farm cost studies and management 
plans, and would aid generally in measures to attain more economical 
production of livestock and livestock products. 

Establishment of a complete schedule of farm and nonfarm stocks 
reports on a continuing Basis, to assure periodic measures of total 
supplies of food and feed grains, and other important products. To 
attain this goal, regular funds are needed to shift the work on stocks 
of grain sorghums and flaxseed from a special, noncontinuing 
(RMA) status over to the regular program; also to provide for pe- 
riodic reports on dry beans, dry field peas, and rice. 

Estimation of hay crop utilization, for dehydrating, silage, etc., to 
add precision to the estimates now available on hay crops, and to im- 
prove the factual measurement of dehydration and other processing 
or utilization of farm crops. 

Collection of statistics for additional commodities; sesame, saf- 
flower, spelt and emmer, many additional grass seeds, etc., to satisfy 
demands of producers and consumers for current knowledge of where 
and how extensively these crops are grown. Data on grass seeds are 
particularly necessary to current and future land-use and soil-con- 
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servation programs, to insure that supplies of those commonly used 
can be maintained and those in less demand reduced. 

More widespread preparation of county statistics, with facilities for 
obtaining adequate data basic to their preparation. This would sat- 
isfy one of the most pressing demands by most current users of agri- 
cultural statistics—in business, in the Government programs, by farm 
organizations, and particularly by farmers who want to plan their 
operations on factual data. 

Expansion of facilities for research and experimentation with new 
techniques in estimating, to keep up with demand for better, more pre- 
cise, more usable, and more comprehensive statistics, the aim being 
to continually provide more and better statistical service with the 
least possible outlay of money. 

Estimation of production of dry beans and peas, by varieties, be- 
cause each variety is suited to a different area of production and meets 
a different consumer demand. 

Issuance of more frequent reports than the monthly series now is- 
sued, particularly during the critical seasons for corn, wheat, cotton, 
and perhaps other commodities. This would tend to prevent specula- 
tion, stabilize prices, prevent “scare” stories in newspapers, and limit 
the spread of misinformation which usually works to the disadvan- 
tage of the farmers. 


Fruit, Nut, ANp VecerasLe Estimates anp Reports 
(BAE—B-1-2—Federal-State—Regular Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To prepare estimates covering prospective and actual supplies of 
fruit, nut, and vegetable crops, including potatoes and sweetpotatoes. 
These reports enable producers to plan production changes and as- 
sist producers, handlers, and processors in marketing fruits and vege- 
tables in an efficient and orderly way. Many Government action pro- 
grams depend upon these timely, current estimates as a factual basis 
for their official actions and operations. Examples are the market- 
ing agreements and orders, acreage allotments, and crop insurance 
programs. 


B. SCOPE OF ESTIMATES AND REPORTS ISSUED CURRENTLY 


The current program includes monthly reports carrying statistics 
on prospective supplies of potatoes, sweetpotatoes, about 30 other 
vegetables, 22 fruit crops, and 5 tree-nut crops, with comparable 
statistics for previous years. Special “flash” reports are issued within 
48 hours after severe damage to crops by freezes, storms, and floods. 
In addition, semimonthly Truck Crop News reports are issued for 
commercial truck crops. These reports furnish timely and useful 
information on the progress and status of crops in each State and area. 


C. HISTORY AND EVOLUTION OF THIS WORK 


The earliest statistics on fruit and vegetable crops related to Irish 
potatoes. The first Government estimate of this crop was published 
in the annual report of the Commissioner of Patents for the year 
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1841 and related to production only by States in that year. By 1862, 
acreage and yield estimates also were published annually and in 1863 
a publication of condition was inaugurated. Monthly forecasts of 
potato production were begun in 1913. For sweetpotatoes, first pub- 
lication of condition was in 1868, estimates of acreage and produc- 
tion in 1913, and monthly forecasts of production in 1914. Fruit crop 
statistics were inaugurated in 1866. They were gradually expanded 
as to commodities and phases covered. The first quantitative esti- 
mates (relating to apples, peaches, and pears) were published in 1914 
and 1915. The number of products covered now total 22 fruit crops 
and 5 tree-nut crops. The great stimulation to the development of 
statistics came during World War I, when Congress made funds 
available for the compilation of information concerning food crops. 
This was the period janine which many crops were added and his- 
toric estimates were prepared for the major crops. 

Between World War I and World War II, there was a gradual 
development in the scope and quantity of the fruit crop estimates. 
Notable advances were made in the late 1920’s when additional facili- 
ties for expanded estimates were provided, and in the mid-1930’s when 
more comprehensive statistics were needed for marketing agreement 
programs. Comprehensive surveys of number of fruit trees by age 
groups and varieties were made for many of the major fruit crops in 
several of the principal producing States. During World War I, 
detailed utilization estimates including quantities used for canning, 
drying, freezing, fresh sales, etc., of each kind of fruit for all major 
fruit States were published to aid Government and industry pro- 
grams. 

The development of statistics for vegetables or truck crops (other 
than potatoes and sweetpotatoes) is relatively new although a begin- 
ning was made in 1914 with some estimates for cabbage and onions. 
During World War I, the work was greatly expanded through wartime 
appropriations. The list of fresh market vegetables estimated reached 
13 crops and the processing vegetable list 9 crops. A weekly report 
carrying truck-crop news was published, based on information ob- 
tained by wire and mail each Monday morning from the field staff 
and from a list of nominally paid reporters. After World War I 
there was a curtailment in the truck-crop estimates as appropriations 
for the work were drastically reduced. As appropriations for vege- 
table estimates expanded gradually, the work has increased in coverage 
and scope. Regular funds expended on the fruit and vegetable esti- 
mating work in fiscal year 1950 amounted to about $380,000. 


D, FEDERAL-STATE COOPERATIVE WORKING RELATIONSHIPS 


Programs in cooperation with State agencies, many of which were 
initiated in World War I as joint undertakings in the State statis- 
ticians’ offices, have made a major contribution to the fruit and vege- 
table estimating work and to the details of data available. Recently 
these State-Federal activities have been augmented by State- 
sponsored RMA projects to develop new facts to aid in marketing 
improvements. ‘This work, too is supervised by BAE State statisti- 
cians in conjunction with the established cooperative programs of the 
State agencies. 

Surveys of commercial orchards have been made for specified fruit 
and nut crops to learn the number of trees by age groups and varieties 
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in commercial orchards. Reports have been published or are being 
ct they are of great value to farmers, industry leaders, and 

overnment officials when appraising the current situation and decid- 
ing upon future trend of fruit production. States for which surveys 
of one or more fruit and nut crops have been made include Michigan, 
Illinois, Virginia, West Virginia, Maryland, New York, California, 
Washington, Oregon, Wisconsin, and Arizona. 

For California raisin growers who need information on the 
progress of raisin drying, special surveys were inaugurated in the 
summer of 1949. These reports enable the growers to adjust the 
marketing of their crops to industry needs; that is, to sell a larger or 
smaller proportion of their production as raisins, or to the wineries, 
depending upon the relative demand of the two outlets. 

A survey of commercial vegetables in Massachusetts was made in 
1949. These data will serve as the bench mark for future forecasts of 
vegetable production in Massachusetts. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


The Semimonthly Truck Crop News Report furnishes growers, 
handlers, and consumers with timely information on growing condi- 
tions in producing areas and on prospective supplies. 

The report on planting and harvesting dates of truck crops for fresh 
markets has proved to be of much value to the vegetable industry 
and has been reprinted several times. 

Estimated numbers of apple trees by important varieties and ages 
in commercial orchards in the leading 41 apple States on January 
1, 1928, were published in separate State reports and in a comprehen- 
sive United States report. These reports assisted growers, industry 
leaders, and Government officials in appraising the probable future 
developments in each of the important commercial-producing areas, 
the probable shifts in the sources of supply for the different markets 
and the competition between varieties and regions. Consumption 
of apples had been declining and changes in varieties and more rapid 
shifts out of high-cost areas were necessary if increasing competition 
of other fruits, particularly citrus, was to be met successfully. 

Estimates of bearing acreage of fruits by kinds and States were 
published for the years 1919 to 1946. They give a comprehensive 
picture of trends in bearing acreage of fruit crops for nearly three 
decades and are useful to both fruit growers and research workers. 

Separate estimates for 19 varieties of apples by regions and im- 
portant States have been a part of the regular program since 1943. 
The time of ripening, time of marketing, and uses of the varieties vary 
greatly. The proportion of the total commercial crop included by 
each variety changes from year to year. Hence, estimates of apples 
by varieties are wanted. 

A report of research methods of forecasting fruit, published in 
the January 1950 Agricultural Economics Research, shows the re- 
liability of past forecasts, the relative accuracy of the procedures now 
used and of alternative methods, and under what conditions different 
techniques should improve the accuracy of the forecasts. 

Summaries of blooming and harvesting dates showing also the 
principal areas of production within States have been published for 
peaches and cherries; one for apples is underway. 
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Area estimates of commercial fresh vegetables in Michigan were 
released by the Michigan BAE office at Lansing to assist Michigan 
State College in its program of assisting growers and handlers in the 
marketing of fresh vegetables. 

A pecan utilization report, published in 1949, showed the quantity 
shelled, quantity shipped in the shell, and quantity used in farm house- 
holds. This report was made possible through a cooperative arrange- 
ment with the 120 shellers and processors who furnished data on 
their handlings. The statistics were especially useful to pecan 
growers in the Southeastern States where a marketing agreement was 
in effect on the 1949 crop. 

Sweetpotato production, farm disposition and value estimates by 
States have been published for the years 1909 to date. 


F. SOME ADDITIONAL WORK NEEDED 


Timely (weekly) reports on prospective fruit and vegetable supplies 
during the harvest season are needed to improve marketing efficiency, 
avoid waste and market gluts; and to improve returns to growers at 
the same time that the available supply is brought to consumers at 
lower prices. Extensive use is needed of telephone, telegraph, and 
field travel, in gathering the information, combined with full use of 
the Government’s leased wire and teletype system in distributing the 
reports. 

Reports on eight small fruits (blackberries, blueberries, currants, 
gooseberries, raspberries, boysenberries, loganberries, and youngber- 
ries) showing acreage and production estimates are needed. Cran- 
berries and strawberries are the only small fruits covered at present. 
The eight additional crops are an important source of cash income to 
some growers and there are frequent requests for information on them. 

Additional surveys of fruit trees by age groups and varieties in 
important fruit areas were not covered by recent surveys. 

Re ports on blooming and harvesting dates are needed for the fruits 
not already reported, principally pears, grapes, citrus fruits, apricots, 
and prunes. 

Complete coverage for the important commercial vegetables is in 
constant demand. Present estimates are restricted mostly to produc- 
tion in areas that grow vegetables on a large scale for shipment out 
of the areas. They do not include an important quantity of vegetables 
produced in so-called market-garden areas for local consumption. 
Complete information on total commercial supplies of the leading 
vegetables, including production in these local sales areas as well as 
that in the more distant commercial areas, is necessary for a well- 
rounded program of vegetable estimates and reports. 


Livestock AND Pouurry EsrimaTEs AND Reports 


(BAE—B-—1-3—Federal-State—Regular Funds) 


A. PURPOSE AND NATURE OF CURRENT WORK 


To make estimates of inventories and production of livestock and 
poultry and their products and issue timely reports on current and 
srospective supplies. This involves collecting, compiling, and ana- 
fvaiaa data relating to livestock and poultry from many sources, such 
as individual producers, stockyards, packers, hatcheries, processors, 
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and handlers, as well as from railroads and State and Federal regu- 
latory agencies. These data are processed into 49 reports on livestock 
each year and 112 on poultry. Timely reports are issued monthly, 
uarterly, and annually on subjects ranging from breeding intentions 
or spring farrowing of sows to monthly hatchery chick production. 


B. SCOPE OF ESTIMATES AND REPORTS ISSUED CURRENTLY 


Statistics and reports concerning livestock and poultry production 
include annual estimates of numbers and classes of livestock on farms 
and ranches January 1, and annual estimates of the calf and lamb 
crops and chickens and turkeys raised. Estimates of the pig crop are 
made twice a year. The report in June relates to the number of spring 
pigs saved and breeding intentions for the coming fall season; the 

ecember report covers the fall pig crop and intentions for the fol- 
lowing spring. Volume of eggs produced on farms is estimated 
monthly and volume of wool and mohair annually. The number of 
chicks hatched in commercial hatcheries is estimated monthly. 
Monthly reports are issued on the condition of range feed, cattle, 
and sheep in the Western States. Monthly reports also cover the 
processing industries, with estimates for production of canned and 
eviscerated poultry, production of liquid, iad and frozen eggs, and 
the slaughter of meat animals and production of meat and lard. 
Other monthly reports relate to the movement of feeder livestock from 
the different markets and direct into selected States. Special reports 
are issued each year on intentions to purchase baby chicks, intentions 
for turkey production, the number of colonies of bees, and develop- 
ments of the early lamb crop and in the cattle and lamb-feeding sit- 
uation. The number of cattle on feed is estimated several times during 
the year. Total farm production of livestock and poultry is deter- 
mined each year; this provides the basis for estimating cash and 
gross income. 


C. HISTORY AND EVOLUTION OF THIS WORK 


With the exception of the estimates of livestock on farms January 1, 
practically all of the estimates and reports on livestock and poultry 
have been developed since World War I. The estimates of livestock 
inventories on January 1 were started before 1870 and have been made 
each year since that date. In about 1924 annual estimates of the 
number of layers were begun. 

The enlarged program on livestock was inaugurated in 1922. World 
War I had pointed up the lack of adequate data and reports relating 
to livestock and peuliry, and the livestock industry was demanding 
more current information on the different species. A broad expan- 
sion to somewhere near the present scope of the livestock estimating 
program took place in 1922 and 1923; phases of work on livestock 
slaughter and meat production, cattle on feed, and a few other projects 
have been added. ith poultry there has been a gradual expansion 
of statistics and reports since 1924. Most of the expansion and im- 
provement in techniques have been made since 1937, based on founda- 
tion data collected earlier. 

The first attempt to forecast future production from farmers’ re- 
ports was made in 1922 when reports were obtained on the number 
of sows intended for farrowing in the following season. Collection 
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of comprehensive data on movements of livestock from and into the 
different States also began that year. This body of data has been 
the main basis for evaluating the accuracy of various estimates, and 
has been used extensively in estimating production and income from 
livestock by States. 

During World War II, additional reports, statistical series, and 
estimates were begun. Among the new projects were estimates of 
slaughter and meat production and reports on liquid, frozen, and 
dried eggs. The monthly report on canned and eviscerated poultry 
was greatly expanded. Special reports on feed for poultry, hog- 
slaughtering capacity, breeds of chickens, and midmonth reports on 
hatchery output, were issued during the war at the request of Govern- 
ment agencies directing food production and distribution activities. 
Total expenditures of regular funds for the livestock and poultry 
estimating program amounted to about $495,000 in fiscal year 1950. 


D. FEDERAL-STATE COOPERATIVE WORKING RELATIONSHIPS 


In most States formal agreements with State agencies provide a 
general basis of cooperative effort and the livestock work is under- 
iaken jointly along with the rest of the program. In a few States, 
special projects are conducted wherein State records of slaughter, 
brand inspections, imports and exports of livestock, are tabulated and 
summarized for joint use. 

Other special projects have been started in recent years by several 
States through the use of matched funds under the Research and 
Marketing Act of 1946. Included are current monthly estimates of 


sows farrowing in Iowa, current monthly hatchery production of tur- 
key poults in Minnesota, and special surveys in different States on 
marketing and production practices, midyear inventories, and breeds 
of livestock and poultry. Other States, with matched funds, which 
have special projects on livestock and poultry are Wisconsin, South 
Dakota, Kansas, Kentucky, and California. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


The shift from obtaining sample data on an opinion or judgment 
basis to the sampling of individual farms was an important accom- 
plishment during the decade 1920-30 from the standpoint of statis- 
tical methodology. The first large-scale effort was in 1922 when the 
rural carrier surveys were started to get information on the pig crops. 
Later, these surveys were expanded to obtain a sample of individual 
farms for other livestock and poultry. These reports indicate to 
growers what the prospects are unless shifts are made in farmers’ 
plans; thus they may indicate a prospective glut or an oversupply. 

A general improvement in methods and techniques of estimating 
resulted from special studies on livestock and poultry made in con- 
nection with a WPA project in the late 1930’s. Estimating methods 
were developed for monthly egg production and refinements devised 
for estimating the lamb crop, wool production, and sows farrowed. 

Notable forward steps in poultry statistics were taken when the 
monthly poultry and egg estimating program was inaugurated in 
March 1940. This was followed by a comprehensive survey of the 
hatchery industry and monthly reports on hatchery output. 

Livestock statistics made outstanding development in the early 
1920’s when what was considered at that time a complete program 





CROP AND LIVESTOCK ESTIMATES 2231 


of reports was started. The reports on farm production and income 
from meat animals were added later. The most recent significant 
advance has been the development of the reports relating to slaughter 
and meat production. These reports keep both producers and the 
industry informed as to current and future prospects for supplies of 
livestock. The information on farm production and income of meat 
animals is part of a broad project covering all agricultural produc- 
tion to provide aggregate totals on output and income. 


F. SOME ADDITIONAL WORK NEEDED 


The broadening of current reports or series of data on livestock 
to cover more detail or the issuance of more frequent and timely 
reports —Major needs are noted in the requests for quarterly or 
monthly estimates of the pig crop and of farm slaughter of the dif- 
ferent species of livestock. Quarterly estimates of cattle on feed 
similar to the information now provided for three States under 
project RM-c-29, page 2245 of this chapter, have been requested for 
all important feeding States. More timely information on the calf 
crop, now estimated about 3 to 4 months after the end of the year, 
is needed. ‘The livestock industry is interested in obtaining informa- 
tion on monthly marketings of livestock, both estimates and advance 
forecasts. The meat trade wants complete statistics of sausage and 
hamburger production by having statistics developed for the non- 
federally inspected part of the industry. In view of the stepped-up 
rate of livestock production, there is need for detail on such livestock 
practices as the average age and weights at which hogs are marketed. 

Demand for additional information on poultry is centered primarily 
on developing estimates and issuing reports on monthly turkey poult 
production—The present service to turkey growers in this respect is 
inadequate as there is no definite information on the turkey crop 
available in time to be of value to hatcheries and growers in evaluat- 
ing or revising their production plans. 

Periodical complete surveys of the hatching industry are needed to 
obtain basic data on size and capacity of hatcheries and provide the 
bench marks necessary for making reliable estimates of hatchery 
chick output. 

Kinds of feed fed to poultry and livestock need to be determined at 
regular intervals of several years, so that appraisals of the feed supply 
in relation to livestock can be made more accurately and guides pro- 
vided for the production and distribution of the different kinds of 
feeds, manufactured or otherwise. 

Periodical surveys of breeds of poultry and livestock are needed in 
order that poultry and animal husbandmen can make an jntelligent 
appraisal of breeding programs. 


Datry Estimates AND Reports 
(BAE-B-1—-4—Federal-State—Regular Funds) 


A. PURPOSE AND NATURE OF CURRENT WORK 


To collect, analyze, and publish statistical data on the production, 
supplies, prices, distribution, and consumption, of milk and dairy 
products that.will be useful to farmers, farm organizations, processors 
and distributors, Members of Congress, industries, research workers, 
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and State and Federal agencies, in certain of their operating programs 
and problems. The project involves the collection of data from farm- 
ers, dairy manufacturing plants, fluid-milk processors and others; the 
tabulation, analysis, and assembly of the pertinent information in 
usable form; and the publication and distribution of the data to the 
individuals and agencies that need them. These data are used for 
locating sources and supplies of milk and dairy products; as a guide 
to buying, selling, and pricing policies; and in planning future farm 
or business operations. They are also used by National and State 
(zovernments as a basis for decisions as to public policy and legislative 
action. 


B. SCOPE OF ESTIMATES AND REPORTS ISSUED CURRENTLY 


Reports are obtained from representative processors and distrib- 
utors of the different kinds of dairy products for use in: (1) Prepar- 
ing current weekly estimates of the production of butter and cheese, 
and the weekly receipts of cheese at primary assembly points; (2) 
preparing current monthly estimates of the production of butter, 
cheese, evaporated milk, condensed milk, dry milk, and ice cream; 
(3) the computing of prices paid to producers of milk for sale to 
consumers in the form of fluid milk and cream, and prices paid at 
retail by consumers of fluid milk and cream in bottles in approxi- 
mately 130 principal cities; (4) learning the monthly sales, stocks, 
and prices of evaporated milk, condensed milk, and dry milk prod- 
ucts; and (5) in the annual enumeration of the production of manu- 
factured dairy products, by States, and by months. 

Statistics on farm-dairy operations include national monthly esti- 
mates of numbers of milk cows on farms, State data on January 1, 
June, and annual numbers; monthly and annual data on milk produc- 
tion per cow, by States; total monthly milk production for the United 
States and 29 States; annual State estimates of milk, butterfat, and 
farm butter produced ; farmers’ disposition of milk for feeding calves, 
farm-household consumption, churning butter, skimmed for sale as 
cream, sold as whole milk to plants and consumers; value of milk, 
cream, and butter sold by farmers and used by farm families; monthly 
and annual data on quantities and costs of grain and other concen- 
trates fed to milk cows, with semiannual and annual data on distribu- 
tion by kind; annual statistics of quantity and value of silage, hay, and 
other dry roughage fed to milk cows; and monthly conditions of dairy 
pastures during the summer. 


C. HISTORY AND EVOLUTION OF THIS WORK 


Collection of data on the production of manufactured dairy prod- 
ucts was begun in 1917 to give officials of the Government concerned 
with wartime food problems an accurate picture of the supplies of 
dairy products available for consumption by civilians and the Armed 
Forces. About the same time collection and publication of prices of 
fluid milk and cream in major city markets was initiated.. After the 
war, these statistical series were expanded to satisfy the needs of 
agencies in the Department working with dairy industry, farmers, 
processors, distributors, and others interested in keeping adequately 
informed on production, prices, sales, and stocks of dairy products 
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in general. Data on nonfarm per capita consumption of fluid milk 
‘ctnnie were collected on a limited scale beginning in 1921. 

In the middle 1920’s comprehensive statistical work on farm milk 
production and utilization was initiated. Weekly estimates of 
creamery butter production were started in 1939, and weekly estimates 
of cheese production in 1941. Statistics on total and per capita fluid 
milk and cream consumption for major northeastern city markets 
were begun in 1941. 

The formulation of the goals for farm production early in World 
War II emphasized the need for more detailed information on the 
current production of milk by States. Monthly State estimates were 
begun in 1943. The war also brought an immediate demand for more 
prompt and detailed statistics on dairy products. To provide sufficient 
supplies of certain products needed for domestic use and the Armed 
Forces, and for overseas shipments to the Allied Nations, all manu- 
facturers of butter, cheese, and dry milk were required to set aside 
a certain percentage of their monthly production for Government 
purchases. To shift the use of milk from certain dairy products to 
those most needed, monthly production quotas for the individual 
manufacturers of these products were established. 

To assure the most equitable wartime distribution, butter, cheese, 
and evaporated milk were rationed. To compensate farmers for the 
increased cost of producing milk used for Cheddar cheese and butter, 
without raising the level of prices for butter and cheese to consumers, 
subsidy payments were made on milk used for butter and cheese. The 
administration of all these programs required monthly reports in 
varying detail from dairy-product manufacturers. By combining the 
servicing of these needs into a single agency, the Bureau of Agricul- 
tural Economics, it was possible to get all this wartime statistical 
information on the dairy industry at a minimum of cost to the Gov- 
ernment and with a minimum of irritation to the industry. 

Major postwar developments have been directed toward increasing 
and improving the facts and figures needed by farmers, dealers, and 
administrators, in handling problems arising from readjustments of 
the industry to a peacetime basis. Current monthly estimates of 
ice-cream production were initiated in 1946. Prices paid by dairy 
plants for milk used for butter, cheese, and evaporated milk, started 
in 1947, proved useful in establishing parity levels for manufacturing 
milk under the agricultural price-support program. Attention was 
devoted to statistics of fluid-milk consumption and prices so that the 
variation in the rate of consumption and prices between areas could 
be discovered and the reason studied. Numerical midyear estimates 
of milk-cow numbers were first issued in 1949. 

Other additions to and refinements of the dairy statistics have been 
made frequently, based on requirements of other agencies of the 
Department and the industry. For fiscal year 1950, about $320,000 
of regular funds were expended on the dairy statistical program. 


D, FEDERAL-STATE COOPERATIVE WORKING RELATIONSHIPS 


_ When the present statistical program on the dairy industry began 
in 1917, a Federal report was required each month of all manufac- 
turers of dairy products. Failure to comply meant a severe penalty. 
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After the war, the collection of data on the production of manu- 
factured dairy products was continued but on a voluntary basis. 
Unfortunately, some manufacturers stopped reporting, so the pub- 
lished figures no longer represented a complete cove erage. To correct 
this shortcoming, and to meet other objections, cooperative agreements 
were initiated with States that have specific laws requiring producers 
of dairy products to report production and other data to designated 
State agencies or officials. These agreements aimed: (1) To make 
available to the Federal Government the legal resources of the States 
in obtaining complete reports from all manufacturers of dairy prod- 
ucts; and (2) to eliminate duplicate schedules sent to dairy products 
establishments by the Federal and State Governments. It is esti- 
mated that the 28 agreements now in effect save the Government 
between $40,000 and $50,000 annually, and the States probably half 
as much, 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Over the years the work in dairy statistics has resulted in published 
data which have served many types of uses. Some outstanding indi- 

vidual series, representing milestones of progress, are: 

1. Series on production of manufactured dairy products—This 
series, started in 1917, is an actual enumeration of the production of 
about 30 major products made by all plants engaged in the manu- 
facture of dairy products. The published figures show the volume 
of dairy products produced swonthhy and annually, by States, and for 


the United States, and number of plants involved. This series gives 
accurate measure of the total production of manufactured dairy 


products and is the base on which all current weekly and monthly 
estimates of the production of the principal manufactured dairy 
products are made. It also helps in the estimation of milk production, 
for the manufactured dairy products industry utilizes almost half 
of the total domestic milk produced. 

2. Weekly estimates of butter and cheese production—Butter and 
cheese are bought and sold daily in all the important commodity 
markets. Until recent years, buyers and sellers were handicapped 
by lack of information on current production. This frequently led 
to day-to-day changes in prices that were not a true reflection of 
changes in actual supplies and demand. With current weekly pro- 
duction information now available, buyers and sellers are in a much 
better position to agree on a price that is more nearly representative 
of supplies and demand. Many of the unwarranted daily price fluctu- 
ations that characterized the market have ‘disappeared. 

In this weekly estimating, timing is highly important. Chicago, 
Ill., represents the manufactured dairy- products capital. To take 
advantage of local contacts as well as its central location for receivin 
schedules by mail, an office was set up in that city in 1941 saan 
with the preparation of the weekly and monthly production estimates 
of butter and cheese, and later, the weekly receipts of cheese at primary 
markets s, and the monthly production of ice cream. 

Development of re liable data on farm milk production—Milk is 
pride ed every day in the year by a changing number of milk cows 
with large variations in rates of production “from day to day, and 
season to season. The problem of obtaining reliable data on current 
milk production is so great that in the early 1920’s a committee in the 
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Department of Agriculture suggested that it might be impossible. 
However, through careful study and use of all available facilities. 
such estimates have been developed. Working first on an annual and 
jater on a monthly basis, estimates of milk-cow numbers and milk pro- 
duction per cow have been prepared which, when combined, provide 
reliable estimates of total milk production. 

These data are used by farmers when adjusting the volume and type 
of their production to meet market demands; by representatives of 
farmers’ organizations in bargaining for a fair return on their prod- 
uct; by milk dealers and dair y-product manufacturers in locating new 
plants, obtaining supplies, handling seasonal surpluses, and estab- 
lishing pricing policies; by dairy-equipment manufacturers in locat- 
ing sales outlets; by State colleges and extension services in directing 
educational programs; and by “other public agencies for discovering 
available and prospective food supphes, planning conservation pro- 
grams, establishing production goals, and in formulating legislation. 


F. SOME ADDITIONAL WORK NEEDED 


Monthly data, by States, on disposition and utilization of milk 
would permit more localized studies of the supply and utilization of 
milk, aid in ascertaining accurately the monthly farm income from 
milk and dairy products, help to gage surplus and deficit areas of pro- 
duction so as to adjust production to consumption needs with a mini- 
mum of economic waste, and assist State government administrators, 
colleges, and legislators in ascertaining the needs and building the 
programs for their individual States. A project to supply these sta 
tistics would involve obtaining additional information from farmers 
and dairy plants in certain States and considerable work in assem- 
bling, analyzing, and coordinating information now available. 

More extensive data on the cost of major items in the production of 
milk in principal city fluid-milk sheds are ¢ ies f 
these local markets are often restricted by the bulk and perishability 
of the milk and desire for local inspection. Available series on cost 
of concentrates, hay, wage rates, and other principal production items 
frequently do not apply to the individual milk shed. Monthly data 
on the principal cost items in perhaps 30 major city milk markets 
would assist the local producers, processors, consumers, and others in 
following current trends in production costs and provide valuable 
data for comparisons between areas. 

Obtain data on causes of increased milk production per cow— 
Rapid increases in milk production per cow have centered attention 
on reasons for the changes and on the prospective future trends. 
To evaluate these factors properly, more data are needed on the breed, 
age, and other major characteristics of the milk animals that influence 
their capacity for milk production. An annual survey of character- 
istics of milk cows covering the factors related to producing ability is 
needed. 

Vuantitative data on feed obtained from pasture —At present the 
amount of green feed obtained by milk cows from pasture is not ac- 
curately known. To properly evaluate the importance of pasture 
feed on cost of feeding milk cows and to permit analysis of shifts in 
feed resources under soil-conservation practices, it is necessary to 
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know both the quantity of feed obtained by milk cows from pastures 
and the effects on pasture productivity and quality of such improved 
cultural practices as fertilization and seeding to legumes or better 
grasses. 

Publish the milk distributors average buying prices for class I milk 
on a weighted-average basis —The straight average of prices in fluid 
milk markets now published is biased downward, since a small market 
such as Fort Wayne, Ind., has as much weight as a large market like 
New York City that may account for 60 times as much class I milk, 
and because the large cities generally have higher class I prices than 
small cities. The milk deakurt? buying price is the only available 
comprehensive series covering prices received by farmers for milk 
used for fluid consumption. It is used by milk dealers, farmers, co- 
operatives, and government workers who are interested in fluid milk 
prices at the producer level. In recent months, this price series has 
attracted attention, likely to be persistent, as a probable measure of 
parity for milk used as fluid milk. Both the manufacturing and fluid 
segments of the dairy industry, the Department of Agriculture, and 
Members of Congress are examining the relationship between fluid 
milk and manufacturing milk prices more closely than heretofore and 
weighting is needed to make the average fluid-milk prices compa- 
rable. To put the series on a weighted-average basis would require 
preparation of weights for at least 15 years (back to 1935) sind re- 
calculation of prices over the entire 30-year series to obtain accurate 
historical comparisons. 

Improve definition and detail of fluid milk and cream prices.—The 
milk distributors’ average buying price as currently calculated in- 
cludes milk for use as fluid cream in some markets but excludes milk 
for use as fluid cream in those markets in which cream falls into class 
II. The series is a hybrid in this respect and cannot be exactly de- 
fined as to content. Class II milk should be included with class I 
milk (both properly weighted) for all markets which require that 
cream for fluid use be obtained from milk which meets the same sani- 
tary requirements as milk for use as fluid milk. During the last 5 
years, a fluid product, which is neither whole milk nor cream (half- 
and-half, 10-12 percent butterfat) has been displacing light cream in 
many cities for table uses, as in coffee, cereals, and fruits. This item 
should be added to the monthly price report or a troublesome gap 
will develop in our coverage of retail prices of cream. 

Publication of annual estimates of per capita consumption of fluid 
milk and fluid cream for all the market areas for which annual sales 
information and defined market areas are available. This covers 
about 35 areas now, and soon will reach 40 areas. This work will 
constitute a temporary extension of the current work previously cov- 
ered by the report Consumption of Fluid Milk and Cream in North- 
‘astern Marketing Areas until similar estimates for the United States, 
for geographic divisions and States, and for principal metropolitan 
nities can be developed and published. 
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AgricutTurAL Price Estimates anp Reports 
(BAE—B-1-5—Federal-State—Regular Funds) 


(Related work is discussed in project RM—c-326 in this chapter) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To collect the price data which are basic to the whole price-support 
program, namely, the data needed for determining parity prices and 
for comparing prices received by farmers with parity prices. More 
particularly, the program under this work project consists of (1) 
collecting the basic information on prices received by farmers and 
prices paid by farmers; (2) preparing State, regional, and United 
States averages; (3) semnpiini the prices-received and prices-paid 
indexes and the parity ratio; and (4) computing parity prices. In 
addition to their use in the indexes and for computing parity prices, 
these data are used in computing value of sales and production, re- 
ceipts from marketing, gross and net income, and for related purposes. 
The data are used by a wide variety of persons and organizations 
who wish to compare prices received and prices paid by ‘farmers in 
one State or area, or at one time, with prices at other places or times. 
Such users include administrative agencies of the Department of 
Agriculture and other Federal departments, State departments of 
sgriculture, farm organizations, industrial organizations, and in- 
dividual farmers. 


B. SCOPE OF ESTIMATES AND REPORTS ISSUED CURRENTLY 


The price work is conducted as part of the integrated program of 
crop and livestock estimating, and equally with other phases, makes 
use of the 41 field offices, the Agricultural Estimates staff of the BAEK 
in Washington, and the Crop Reporting Board. 

In the field of prices received by farmers the current program in- 
cludes the collection of monthly prices for about 125 commodities 
(including prices for seasonal crops in season) and collection of an- 
nual prices for about 90 additional crops. The field of prices paid 
inelailie collection from independent stores of prices for something 
over 400 commodities bought by farmers, approximately 35 of w hich 
are collected monthly, 195 quarterly, 120 semiannually, and 95 an- 
nually. Prices for about 240 of the above 400 commodities are col- 
lected from chain stores, with about 130 collected each month, about 
40 during 6 months of the year, and about 50 during 3 months of 
the year. Prices paid for telephone and electric services are collected 
once a year from farmers by mail. 

From the basic data are prepared State and United States estimates 
on prices received for all farm products and prices paid for the im- 
portant commodities, and for some services paid for i farmers. 


From the United States estimates are prepared the Index of Prices 
Received by Farmers, and the Index of Prices Paid by Farmers; and 
from these the parity ratio is computed. 

The more important of these data are published in the monthly 
publication, Agricultural Prices, issued about the 29th of each month, 
covering prices as of the 15th. More detailed information concerning 
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fruit and nut crops is issued in the Fruit and Nut Price Bulletin. 
The basic issue was published in October 1947, with supplements 
periodically thereafter. An annual publication in December is Season 
Average Prices and Value of Production. Additional data appear 
in the annual issue of Crops and Markets. 

Parity prices for all agricultural commodities are computed. Parity 
prices of about 30 of the more important commodities are carried 
each month in Agricultural Prices, and a complete list is carried in 
January and in July. These parity prices are the starting point of 
virtually every support or action program carried on by the Depart- 
ment. 


C. HISTORY AND EVOLUTION OF THIS WORK 


Collection of crop and livestock prices annually was begun in 1867 
covering a small list of major farm commodities. In 1908 the monthly 
collection of prices for a few crops was begun, and in 1910 this list 
was extended. Later, the monthly list of commodities was expanded 
further. Collection of prices-paid data began in 1910, covering prices 
for 86 commodities bought by farmers. The list reached 170 in 1927, 
exceeded 300 in 1940, and at present is about 400. At present, the 
list includes commodities representative of the following major break- 
downs: (a) Family living—food, clothing, Houseliate operations, 
household furnishings, building materials (house), autos and auto 
supplies; (6) Production—feed, livestock, motor supplies, motor vehi- 
cles, farm machinery, farm supplies, building and fencing materials, 
fertilizer, seed. In addition, data are assembled on service rates paid 
by farmers for telephone service, electricity, and newspaper subscrip- 
tions. 

Collection of prices farmers pay for services and for newspapers is 
a new development, initiating the inclusion of service data in the 
Parity Index. Research is continuing as to the best method of con- 
ducting these surveys and the possibility of obtaining other farm 
service cost data for such items as medical care, transportation, insur- 
ance, domestic help, personal care, and recreation. 

The agricultural price estimating program, on regular funds in 
fiscal year 1950, involved total expenditures of about $450,000. 


D. FEDERAL-STATE COOPERATIVE WORKING RELATIONSHIPS 


The expanded schedule of activities in those State offices where the 
programs of cooperating State agencies are jointly conducted with 
the Federal estimating work have provided much additional informa- 
tion on prices, differentials, and so forth, and have encouraged the 
development of State indexes of prices received and prices paid. This 
work, which is primarily performed because of demands or needs with- 
in the State and for official State purposes, nevertheless serves much 
wider use, and greatly aids the work of the Federal program. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Revision and expansion of the parity and the prices-received in- 
dexes.—Parity prices are the starting point for virtually every loan, 
purchase, marketing agreement, or other ai tt program con- 


ducted by the Department: Although the particular use of the parity 
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price differs from program to program, the parity price is a basic 
component in the level of support for most programs, or it has a 
controlling effect with respect to the timing of programs such as 
those involving marketing agreements. The computation of parity 
rices involves both the individual price series, and the Indexes of 
p -rices Received by Farmers and of Prices Paid by Farmers. The 
initial Indexes of Prices Paid and Prices Received were developed by 
the Bureau in the mid-1920’s. (See project BAE A-2-2, p. 1947 of 
ch. 27.) 

Amendments to parity legislation included in the Agricultural Acts 
of 1948 and 1949 required the addition of cash-farm-w: age rates to the 
Parity Index and a shift in the base period for the Prices Receiv ed 
Index to correspond with the five calendar years, 1910-14, used in 
Parity Index computations. Making these changes provided the op- 
portunity for the thoroughgoing revision of the c ommodity and service 
components of the Parity Index that had long been recognized as ex- 

ceedingly desirable from a technical viewpoint. Coverage of the re- 

tail-price series since 1935 was expanded from about 175 items to 
335. This increase included 4 series of service rates and 156 new com- 
modity price series. Months of intensive review of the data available 
for construction of these new prices series and review and revision 
of more than half of the series for the original 175 items preceded ac- 
tual construction of the new Parity Index. The adequacy of this cov- 
erage and of procedures of construction were extensively tested pre- 
liminary to the final computations. Several divisions of the BAE 
collaborated in the testing of commodity coverage and certain tech- 
nical problems. All its divisions cooperated in processing the thou- 
sands of actual calculations involved in the revisions of the indexes. 
Now completed, these provide more accurate measures of changes in 
the general level of agricultural prices than have ever before been 
available. 

As the new parity-price formula became effective January 1, 1950, 
it was imperative that the revisions be completed in time for use with 
the publication of parity prices in January. 

Important steps toward improvement.—The price data have always 
been collected primarily by mail questionnaires, but the importance 
(in terms of Federal budget, and in farmer income) of administra- 
tive decisions made largely on the basis of parity prices requires 
greater accuracy for these data than in earlier years. Accordingly 
constant effort is being made to increase the accuracy and reliability 
of the data. 

During the past 4 years a distinct improvement has been made in the 
collection of beef-cattle prices through employing enumerators to 
compile sales information from actual sales slips covering initial 
sales of beef cattle by farmers. A sample of commission firms and 
other dealers has been selected in 13 States so as to secure a cross- 
section of beef-cattle sales in typical production areas. These data 
have been extremely effective in overcoming certain biases in the re- 
turns from the mail sample of beef-cattle prices. 

A substantial step in laying the groundwork for a Nation-wide study 
of farmers’ expenditures to aid in further modernizing the Parity 
Index was a pilot study which was made in Montana in June 1950. 
This special State project was conducted through the cooperation of 
the Bureau of Reclamation, the Montana State College, the Bureau of 
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Human Nutrition and Home Economics, and the Bureau of Agricul- 
tural Economics. The purpose was to collect data concerning quan- 
tities purchased and money spent by farmers for purchase of com- 
modities used for living and commodities used in production, in order 
that a prices-paid index may be prepared for Montana for use by the 
Reclamation Service in cosubliching and maintaining a proper re- 
payment schedule. The enumeration covered about 350 items com- 
monly bought by Montana farmers; the information was obtained 
from approximately 500 farmers in 15 counties selected to represent 
the farming areas of the State. 

Several special series of prices needed in connection with marketing 
agreements for fruits and vegetables under the Agricultural Market- 
ing Act of 1938 have been compiled. 


F, SOME ADDITIONAL WORK NEEDED 


Prices of commodities sold at particular positions or prices of specific 
grades —Examples are: (1) Prices received by farmers for such com- 
modities as potatoes, apples, and pecans, at such points as in field, on 
tree, at sagiinaxbeia door, etc., and prices received for numerous 
commodities sold at roadside stands; (2) prices of certain commodi- 
ties when sold in certain ways as lambs sold by contract and by open- 
market sales; sales of equities of farmers’ loan cotton to cotton buyers 
without the redemption of the cotton by the grower; and eggs sold to 
consumers at retail prices, to wholesale buyers, and to hatcheries. 

The program needs to be intensified by (1) increased personal con- 
tact by statisticians in the field offices with the reporters from whom 
the basic information is obtained (this is urgently necessary to main- 
tain continuity of reporting and to insure accuracy); and (2) ex- 
panded collection of certain types of data by actual enumeration. 

A Nation-wide survey to get the expenditures by farmers for the 
several types of goods bought for living and for production purposes. 
This is urgently needed in order that the United States Parity Index 
may be modernized further to reflect post-World War ITI conditions. 

Development of procedures for combining chain-store prices with 
independent and mail-order estimates for use in the Parity Index. 
The present emphasis is on mailed surveys for service items but com- 
bined mail and enumeration or straight enumeration sampling meth- 
ods would increase the statistical accuracy of existing series of retail 
price estimates and would be useful in the development of estimates 
for commodities and services in those fields which cannot be sampled 
adequately through mailed surveys. 

Expansion of the Parity Index to include cost of medical services 
(physicians, surgeons, nursing, dentists, and hospitals).—These serv- 
ices are estimated to have cost farmers around $370,000,000 in 1941. 
The Agricultural Act of 1949 added “services” to the items to be in- 
cluded in the index, but funds are not available with which to collect 
these data, although a pilot study has been conducted as a test of the 
methods to be used. 
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Farm Surveys AND EMPLOYMENT EsTIMATES AND REPORTS 


(BAE—B-1-6—Federal-State—Regular Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To (1) provide current measures of change in farm wages and wage 
rates and number of persons working on farms; classifications of per- 
sons working on farms; and classifications of earnings and time 
worked by worker, and characteristics of farm and farm workers; (2) 
make special mail and interview surveys covering information not 
regularly collected by other agencies or which cannot be adequately 
obtained through mailed questionnaires ; (3) assist other agencies in 
planning mail ‘and interview surveys, designing questionnaires, and 
deciding upon operational procedures, and (4) dev elop techniques and 
procedures to increase the adequacy, reliability, and efficiency of mail 
and interview surveys. For example, recent mail surveys have con- 
cerned processing methods used in curing meat on farms and in 
locker plants; number of farms having radios, telephones, and elec- 
tricity ; and information on facilities and services rendered by frozen- 
food locker plants. Interview surveys have obtained information 
on such matters as farm employment and wages, income and expendi- 
tures, accidents to people living or wor king on farms, and number, 
type, and condition of farm houses. 


B. SCOPE OF ESTIMATES AND REPORTS ISSUED CURRENTLY 


Farm employment and wages.—Estimates of farm employment and 
wage rates of hired farm workers are published at regular intervals. 
Monthly estimates of employment (family, hired, and “total) are pre- 
pared from mail samples, and published by geographic regions and 
type-of-farming areas; quarterly estimates of farm wage rates by 
nine categories; certain piece-work rates annually; and data on time 
worked per day by farm operators and hired farm workers are issued 
three times during the year. These data are published in a monthly 
report called Farm Tabak Data from interview surveys have been 
yublished in a series of reports entitled “Wages and Wage Rates of 

ired Farm Workers.” 

Design of questionnaires.—Extensive services are performed in 
helping other agencies design or revise the questionnaires they use in 
making surveys of farmers, cooperative associations, and private 
concerns. During fiscal year 1950 about 50 questionnaires were pre- 
pared in collaboration with other agencies. Considerable assistance 
is also given in devising new techniques to increase the value or ef- 
ficiency of survey methods. For example, it has been found that the 
use of air mail, both in sending the i inquiry and in returning it, in- 
creases the percentages of returns about 35 percent. Techniques, 
forms and operating procedures, growing out of long experience in the 
estimating and survey work, were extensively utilized in furnishing 
advice and assistance requested by the Census Bureau for the 1950 
agricultural census, in the designing of questionnaires, training census 
enumerators, and in the conduct and appraisal of field operations. 
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C. HISTORY AND EVOLUTION OF THIS WORK 


Farm employment and wage rates——Estimates of wage-rate sta- 
tistics in agriculture date back to 1866. Intermittent surveys up to 
1908 produced wage-rate estimates for 19 of the years. From 1908 
to 1923 annual surveys were made; from that time wage-rate informa- 
tion has been collected quarterly. In 1948, the series was revamped 
on the basis of earlier interview surveys to show nine categories of 
wage rates by States and regions. Only the major types are prepared 
for each region. 

In the employ ment field, estimates of numbers employed were not 
released until the results of a WPA research project were available, 
in 1938. This report includes estimates of annual farm employment, 
in three categories; by broad type-of-farming areas, for the period 
1909-24, and estimates by months from 1925-36. Data were added by 
geographic regions. The series was revised in 1948 in accordance 
with changes in concepts of farm employment. Interview-survey 
techniques \ were inaugurated in 1942, as well as expansion of the mail 
sample, but were discontinued after a year because funds were not 
available. A return to interview survey methods in 1945 led to seven 
Nation-wide surveys of employment and wages paid on farms, in addi- 
tion to similar surveys in 74 special crop areas. 

Mail surveys. —Mail surveys are as old as the collection of statistics, 
but only comparatively recently have the problems of designing ques- 
tionnaires and developing special techniques for increasing response 
been given systematic study. In an organization sending out 10,- 
000,000 questionnaires a year, the value of such studies is strikingly 
evident. 

Interview surveys of farm operators on a scientific basis were in- 
augurated in the early 1940’s ; they are still limited in the Department 
to ‘about 1 survey a year involving enumeration of some 15,000 or 
20,000 farmers. Interview surveys are used only to obtain types of 
information which, because of their complexity, must be collected 
through personal contact. Development of the Master Sample of 
Agriculture by the BAE and the Census Bureau, in 1943, made avail- 
able for the first time the county maps, aerial photographs, and 
other materials essential in surveys of this kind. The enumerative 
surveys have provided a list of some 50,000 farm operators throughout 
the country that is of particular value in making special 1-time mailed 
surveys concerning important topics. 

Funds for interview survey work have hinged primarily on special 
appropriations, or on allotments from other agencies, for the collec- 
tion of specialized statistics by the personal interview method. In 
fiscal year 1950, for example, $150,000 was allotted under the Housing 
Act to make the farm housing survey. Farm wage and employ ment 
estimates, and other regular work on sur veys and reports, accounted 
for expenditure of approximately $165,000 of regular funds in 1950. 


D. FEDERAL-STATE COOPERATIVE WORKING RELATIONSHIPS 


The work program of cooperating State agencies, jointly operated 
with the Federal program in most of the State offices of the Bureau, 
provide an unusually valuable association of interests in the prepara- 
tion of estimates on farm employment, wages, related subjects, and 
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in the work on special field surveys. Growing out of the emergencies 
of World War II, many States established ‘organized measures for 
vareful study and prompt treatment of vital farm manpower prob- 
lems. The active participation of State statisticians me the _fact- 
collecting aspects of these specialized State services—as in New York, 
for example—greatly broadened the effectiveness of the reports and 
services. Similarly, in the conduct of special interview surveys op- 
portunities are sought to work closely with the State colleges, State 
departments of agriculture, and other interested agencies. 





E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Collection of quarterly data on farm employment and wage rates and 
on different types of wages—The previous annual averages, although 
valuable, gave no indication of the seasonal changes in wage rates used 
to hire farm workers. The conversion in 1948 to nine different types 
of wage rates was also a forward step, for when asked regarding wage 

rates that are commonly used in his area, a farmer can give more 
accurate replies. The weighting of wage-rate data to obtain averages 
of all types of wage rates has been an advance. The use of different 
weights for each quarter, depending on the importance of individual 
types of rates in various seasons, makes the final result a better meas- 
ure of changes in farmers’ wage bills. 

Publication of the series of reports, Wages and Wage Rates of Hired 
Farm Workers.—This series, based on interview surveys in 1945, 1946, 
1947, and 1948, has added new material on a Nation-wide basis to the 
store of knowledge on the relations between wages and wage rates of 
hired farm workers and the characteristics of workers and farmers. 

Publication of estimates of farm employment was an accomplish- 
ment in itself. Data had been available on the average number of per- 
sons employed on farms, but the method of converting these data to 
estimates of the number of persons at work on all farms had to be 
developed. 

The change to anew and more generally accepted definition of farm 
employment in 1948 has been a forward step in the field of farm em- 
ployment estimates. 

These data have many practical applications. For example, during 
World War II they were used to help the Army determine sites for 
prisoner-of-war camps, helped in determining reasonable work loads 
for war prisoners, and were invaluable in stabilizing wage rates 
for producing and harvesting specific commodities, such as cotton. 
The wage-rate data are c urrently used in computing the parity index 
and are ‘being used in some milk marketing orders in pricing formulas. 

Designing effective questionnaires. —Ifa questionnaire is not prop- 
erly designed and the questions precisely worded, the exact desired 
information will not be obtained, and the returns may not be adequate 
for any useful purpose. Whereas returns of 25 or 30 percent are 
considered acceptable generally, certain mail surveys given special 
study and treatment have averaged not less than 60 percent return and 
have reached as high as 75 or 80 percent. This improvement has re- 
sulted not only from the improved design of the questionnaires, but 
also in utilization of repeated mailings and other devices to encourage 
respondents to return filled questionnaires, Practically, tests of this 
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kind lead to economies in cost in carrying out a program so greatly 
n= endent upon mail methods for collecting primary data. 

evelopment of more efficient methods in making interview sur- 
veys.—Among developments in this field were: Improved interview 
questionnaires and simplified methods of deciding upon farmers to be 
interviewed; the hiring, training, and supervising of interviewers; 
and improvement in the processing and analysis of completed question- 
naires, which have been of major concern and on the basis of the 
results of eight large-scale surveys the effort can be considered suc- 
cessful. Many of the methods developed here were adopted in plan- 
ning and carrying out the 1950 census. 


F, SOME ADDITIONAL WORK NEEDED 


Expansion of work on farm employment and wages.—Present facil- 
ities do not make it possible to provide statistically reliable State 
estimates of number of people working on farms. The persistent 
demand for State figures on the part of those interested in net farm 
income and agricultural production problems should be met. Further, 
the demand for such information would increase tremendously in 
certain emergencies or in any general scarcity of farm labor. During 
World War II, efforts to alleviate drastic scarcities of labor in some 
agricultural areas were greatly handicapped by the lack of State 
figures on farm employment, _ to mention the absence of estimates 
for smaller, within-State area 

Very little is available curr ently about the hours of w ork, conditions 
of work, and actual income of the thousands of people who depend on 
regular or intermittent farm employment fora living. During the last 
war, stabilization of farm wages could not be attempted on a Nation- 
wide scale because of the lack of essential statistical data; and in 
those areas where wage stabilization was undertaken on a local or 
commodity basis, decisions often were made on judgment rather than 
factual information. The inclusion of farm wages in the parity form- 
ula, along with the other needs, makes the expansion of data on farm 
wages an important matter. 

Research in questionnaire design and mail-survey techniques.—Mail 
surveys will continue as the principal method of collecting agricul- 
tural statistical data, and because of the magnitude of these surv eys, 
anything which simplifies the answering, expedites tabulation and 
analysis, increases returns, and makes possible a more complete and 
accurate analysis, is of prime importance to all concerned because it 
means lower unit costs and greater efficiency in the entire service. On 
the basis of experience to date, it seems apparent that a full-time 
systematic study of the multitude of questionnaires being used would 
result in noteworthy conservation of time, effort, and money. 

Studies looking to the delineation of low-production areas for use 
in selecting samples for interview surveys.—In some parts of the 
country, especially in the States west of the 100th meridian, there are 
large reaches of deserts, mountains, and w astelands, where agricul- 
tural production is of so little consequence that it is mainly a waste of 
time and money to visit them in an interview survey. But to delineate 
such areas requires a great deal of careful work by competent spe- 
cialists. A study of this kind was underway 2 years ago, but was dis- 
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continued because of lack of funds and personnel. If it could be 
carried through to completion, the cost and difficulties involved in a 
Nation-wide interview survey could be greatly reduced. 


New Basic Data Pertarntne To Marker Suppvies, MoveMENTS, AND 
Prices 


(BAE—-PMA-OES—RM : c-29—Federal-State—RMA Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To (1) explore and develop methods for collecting new basic agri- 
cultural data needed in the conduct of marketing research and to 
furnish producers useful guidance in planning their operations; (2) 
make the necessary speci ial surveys; and (3) establish regular series 
of reports covering new data pertaining to the marketing field. 


B. CURRENTLY ACTIVE LINE PROJECTS 
Bureau of Agricultural Economics 


RM: c-29.12—Sorghum grain stocks as of October 1 and January 1. 
To obtain information from which to yrepare estimates of stocks of 
sorghum grain, on farms and in all off-farm positions, as an aid in 
presenting a complete statement of feed-grain supplies. The crop 
has become increasingly important as a feed grain. In a large south- 
western area, sorghum grain occupies much ‘the same position in the 
farm economy that corn does in the Corn Belt. Data on stocks are 
needed to provide a periodic check on supplies, to complement similar 
information on other grains. Sorghum grain is a valued ingredient 
in mixed feeds, especially poultry feeds, and is often used as a substi- 
tute for corn when corn is not available or is higher in price. The 
initial problem was to ascertain whether the preparation of estimates 
of sorghum-grain stocks, particularly silo on farms, could be 
handled in the same manner as for other feed grains. Because of the 
many ways in which sorghums may be utilized, and the many ways 
in which the grain may be harvested and stored, an accurate measure 
of farm stocks becomes rather complicated. Work was begun in - 
early fall of 1947 which resulted in the first issuance of estimates a 
of October 1 that year, and January 1 following. Since then they 
have been available regularly for these two dates. The cost of the 
work in fiscal year 1950 was $8,500. 

RM: c-29.13—Vegetable seed production and stocks. To obtain and 
disseminate periodic information regarding acreage, production, and 
stocks, of all important kinds of vegetable seeds, so that growers, 
distributors, consumers, and governmental agencies might know what 
are the current and prospective supplies of these seeds. Three surveys 
are made annually as of March 15, June 30, and December 1, covering 
in all about 250 kinds, varieties, and types of vegetable : seeds. Three 
reports are issued, b: ased on these surveys. Prospective acreage and 
production in the current year and final acreage and sroduction in the 
seecedian year are included in a report issued on i 15. Another 


report is issued about mid-August covering stocks (carry-over) of old 

seed held on June 30 by dealers. A third report is usually issued in 

ea vy See including preliminary estimates of acreage and produc 
8552—51—vol. 5-28 
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tion for the previous year. These reports include data on a United 
States basis only, and show a breakdown of both acreage and produc- 
tion by principal kinds, varieties, and types. Knowledge of these 
timely, current facts help to maintain a balance between the supply 
of and the demand for vegetable seeds so that current and future 
supplies may be adequate for domestic and export demand, but not 
burdensome. Before World War II this country imported more of 
several kinds of vegetable seeds than it produced. With imports 
greatly curtailed during the war, this country had to produce ample 
supplies of these kinds and many others to meet the world demand. 
The United States stepped up production to such an extent that by 
1944 it had produced about 214 times as much vegetable seed as it 
produced in 1939. The program of vegetable-seed surveys and esti- 
mates was carried on with RMA funds beginning with the March 
1948 survey. Funds used in 1950 amounted to $9,000. 

RM: c-29.14—Pacific Northwest basic data on wheat. To develop 
and compile basic data essential to fundamental research into the uses 
and marketing of wheat grown in the Pacific Northwest (Washington, 
Oregon, and north Idaho). Essentially the aim is to develop finally 
the necessary bench-mark data to provide a factual balance sheet on 
Pacific Northwest wheat, and to keep the data current and related to 
the past, so as to provide the basic intelligence for improving market- 
ing efficiency. In the initial stage the work has been largely explora- 
tory in: (1) Searching out and bringing together all the pertinent 
data that can be drawn from any existing source of background 
records; (2) determining what further series should be developed to 
yield the full information currently needed as a basis for effective 


analysis of marketing problems; and (3) improvement of marketing 


practices and facilities as related to wheat. The Pacific Northwest 
is peculiarly located geographically so far as wheat production is 
concerned. ‘The wheat from this important area is either used within 
the area or exported; very little is shipped to other areas. With 
exports considerably reduced, the area is faced with special problems 
in finding market outlets for its wheat. Analyzing the present situa- 
tion in the attempt to find a solution for these problems, and analyzing 
the possibilities for developing new uses and new outlets, have drawn 
the full cooperation and interest of all agricultural agencies concerned 
inthe area. From the time the project was started in September 1948, 
contributions of funds and facilities have been made by the Oregon 
Wheat Commission and the Washington State Department of Agri- 
culture, for the active support of the project objectives. Federal 
RMA funds used for work on this project in 1950 amounted to $11,000. 

RM: c-29.21—F laxseed_ stocks, quarterly. To prepare quarterly 
estimates of flaxseed stocks in all positions, as an aid in estimating 
total oilseed supplies and the supphes of flaxseed for seeding. Flax- 
seed is the third most important of the oilseeds. Though information 
on supplies of soybeans, cottonseed, and peanuts were available during 
the marketing season, there were practically no data on flaxseed sup- 
plies. As storage practices and facilities for flaxseed differ in many 
ways from those for other commodities, experimental work was neces- 
sary to develop a basis for dependable reports on flaxseed stocks, par- 
ticularly in off-farm positions. The first estimates of flaxseed stocks 
in all positions were prepared as of October 1, 1947. As progress was 
made in stabilizing the data, through cross-checks with other sources 
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of information, the published details have gradually been increased. 
Estimates are prepared by States for both farm and off-farm stocks 
and data for the most important States are published quarterly—as of 
January 1, April 1, July 1, and October 1—in a mimeographed report, 
along with the more comprehensive data for soybeans. Cost of the 
work in 1950 was $12,700. 

RM: c-29.26—Naval stores production and stocks. To (1) provide 
monthly information on the production and stocks of naval stores, 
and quarterly statistics on consumption and stocks at industrial 
plants and dealer distribution points; and (2) explore methods 
of securing such information most efficiently and accurately. More 
specifically, to (a) collect and publish monthly production data for 
gum and wood turpentine, rosin, and related products, (b) collect 
and publish figures on gum turpentine and rosin production and 
stocks at fire stills quarterly, (c) publish the average monthly price 
received by producers for gum sold, (d) cale ulate and publish the 
weighted monthly average Savannah price of gum turpentine and 
rosin, (e) report stocks on a location basis rather than an ownership 
basis, and (f) explore the possibility of collecting information on 
the consumption of turpentine and rosin by the products manufactured 

rather than by industries. Before work on this project was begun, 

the factual data available to the industry when studying how to 
meet its complicated marketing problems, were limited to quarterly 
estimates of stocks and production only at production points (reports 
made on regular funds). The inauguration of monthly production 
reports, with the expansion and improvement of the data available 
quarterly, has met the urgent need of producers and the industry 
for a better factual reporting system. ‘The data are deemed essential 
not only to aid in early marketing but also to the administration 
of loan and other governmental assistance programs. The first 
exploratory work to “establish the basis for the desired reporting 
services was initiated in the fall of 1947, and the new monthly reports 
were started in May 1948. Expenditures of RMA funds for this 
work in 1950 were $9,500. 

RM: c-29.36—Potato stocks, February 1 and March 1. To (1) 

determine the most feasible method of estimating storage supplies 
of merchantable potatoes held by growers and local dealers on 
February 1 and March 1; and (2) prepare and issue estimates of 
such stocks on these dates, with comparisons. The reports were 
requested by Government officials charged with administering the 
price-support program. Information was needed as a supplement 
to the January 1 stocks report (on regular funds) to determine the 
quantity of potatoes to be bought in “the respective areas and the 
rate of buying them. Growers “and others interested in marketing 
the potato crop are better able to gage their operations with the 
additional appraisal of the stocks situation on these critical dates 
in the marketing season. The first such report was issued for Febru- 
ary 1, 1948, and ‘these reports have continued since. The reports show 
merchantable stocks of potatoes held by growers and local dealers 
in each of the 18 surplus late States and for the other late and inter- 
mediate groups of States, with comparisons. Funds for this work 
amounted to $10,600 in 1950. 

RM: c-29.41—Local market vegetable supplies—New York City 
area. To develop the most efficient and economical procedures, that 
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may be adapted to any State or area, for estimating total supplies 
of all vegetables grown for sale, including both local market supplies 
and production in well-recognized commercial areas. ‘The New York 
metropolitan area was selected for the initial study because the 
estimation of local market supplies in that area is most. difficult. 
This research work for the improvement of vegetable statistics has 
been developed at the request of the vegetable industry’s RMA 
Committee. The first vegetable statistics were developed during 
World War I and covered only a few crops in the principal shipping 
areas, generally a long distance from market; they are mostly shipped 
by rail. These statistics have been expanded to cover the major 
vegetable crops in most of the areas of production, except the market- 
garden areas near large cities. The research work to date has been 
in New Jersey and Long Island. Major emphasis has been on the 
collection of accurate bench-mark data and the preparation of end- 
of-season estimates of acreage, yield, and production. For the first 
time, information has been developed to indicate the sizes of sample 
necessary for various degrees of accuracy, by principal vegetable crops, 
and according to the size of area for which estimates are to be made. 
This work gives much promise that practicable procedures for esti- 
mating total vegetable supplies, including market-garden supplies, 
can ultimately be developed. Field interview surveys and explora- 
tory work on this project required funds in the amount of $42,400 in 
1950. 

RM: c-29.46—Stocks of hops, September 1 and March 1. To de- 
termine the most feasible method of collecting and preparing a re- 
port on stocks of hops held by growers, dealers, and brewers, separately, 
on September 1 and on March 1, and to prepare and issue estimates of 
stocks held by each of the three groups, as of these reporting dates. 
Surveys of the stocks of hops were first made at the request of the 
United States Hop Growers Association in the fall of 1946, but it was 
not until RMA funds were provided in the fall of 1947 that the 
problems associated with the making of estimates could be adequate- 
ly handled and satisfactory reports established. The reports were 
particularly useful during last season (1949-50) in administering 
the marketing agreement which limits the salable quantity of hops. 

The September report on stocks measures the supply of old-crop 
hops at the time of the new-crop harvest. The Lerubination of old 
stocks and new crop furnishes the facts needed by the hop-control 
board for its determination of the salable proportion of the new 
crop. The March report is released at the time growers are making 
plans for the current year’s production, and knowledge of the stocks 
of hops is influential in their decisions. The hop-control board re- 
views the supply and demand for hops in March and the March 1 
report on stocks of hops is influential in determining whether or not 
to increase the salable quantity. Work on the reports cost $2,100 
in 1950. 

RM: c-29.51—Cattle on feed for market, selected States. To (1) 
determine the most efficient methods for ascertaining the number of 
cattle on feed in important States quarterly; (2) determine the type 
of survey or sampling procedures most suitable to the varying condi- 
tions and practices peculiar to each area; and (3) develop an ade- 
quate basis for periodic reports on number on feed by nda: weight 
groups, total volume fed, numbers marketed, intentions to market, 
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and quantities of grain and concentrates used for fattening. The 
fattening of cattle is a highly specialized and important phase of 
the cattle industry and is the source of the better grades and quality 
of beef. Before the introduction of the quarterly surveys, only an 
annual estimate of numbers on feed was available. This single an- 
nual report did not permit proper evaluation of extreme seasonal 
changes occurring during the feeding season. The project made it 
possible to experiment with quarterly surveys for three important 
feeding States—Illinois, Iowa, and Nebraska. Annual surveys 
(January 1) and reports are also made for Idaho and Montana. The 
quarterly State reports contain estimates of number on feed, kind 
of cattle on feed, weights, expected marketings, and feeding rate for 
selected feeds. A quarterly three-State report is also issued, which, in 
addition to the estimates mentioned, contains estimates of the num- 
ber placed on feed in the preceding quarter, total of fed cattle mar- 
keted, and number of short-fed cattle marketed in the preceding quar- 
ter. Preliminary work was started in the fall of 1947. The first 
quarterly report was issued as of July 1, 1948, and covered Iowa and 
Nebraska. Illinois was included in the report for October 1, 1948, 
and Idaho and Montana included on January 1, 1949. In 1950, the 
work for these selected feeding States required $26,500. 

RM: c-29.61—-Weekly chick placements and broiler marketings. 
To determine: (1) Extent and volume of commercial broiler pro- 
duction in the United States; (2) the most feasible method of extend- 
ing to all major broiler areas the weekly collection and publication 
of data on commercial broiler placements and marketings; and (3) 
the best method of coordinating and publishing weekly information 
from all commercial areas so that it will be of maximum benefit to 
the industry. The project includes the collection of weekly data 
within each area covered as to (a) eggs set, (b) chicks hatched, (c) 
chicks shipped into the area, (d) total broiler chicks placed, and 
(e) number of broilers maribetedk With this information the indus- 
try can analyze chick placements and le»rn the probable marketings. 
Since the project started in the fall of 1947, regular issuance of weekly 
reports has been established for seven major commercial broiler areas 
(Delmarva, eastern Connecticut, Shenandoah Valley of Virginia and 
West Virginia, North Carolina, north Georgia, northwest Arkansas, 
and Texas). Cooperation has been extended by official State agen- 
cies, as well as by producers, hatcheries, and members of the trade. 
Separate reports are released for each area on Wednesday each week 
covering hatchery operations and chick placements during the pre- 
ceding week, and a summary table for the seven areas. Weekly 
broiler chick reports enable Tn poultry industry to: (1) Forecast 
from chick placements the number of broilers that will be marketed 
within the next 12 to 14 weeks, and (2) formulate better marketing 
and operating plans in the effort to avoid distress conditions, which 
in the past have included violent and sometimes disastrous fluctua- 
tions in supplies and prices. The industry involves a rapid turn- 
over, high unit costs of production, and relatively small profit mar- 
gins in “relation to gross income per unit. A total of $50.400 was 
expended in maintaining these weekly reports in the seven areas in 
1950. 
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RM: c-29.71—F luid milk and cream consumption. To (1) meas- 
ure the per capita consumption of fluid milk and cream by principal 
cities, States, and villages; and (2) develop an index of current trends 
in the consumption of fluid milk and cream, by regions. As a basis 
for this program, work was immediately started on: (a) Tabulating, 
editing, and summarizing reports obtained from local boards of health 
covering the local consumption of fluid milk and cream in cities and 
Vv illages under 25,000 population, (b) working up in usable form the 
sales data of milk and cream for fluid consumption for the calendar 
vear 1944 obtained by area milk marketing administrators under 
WFO-79. It was proposed to use the data tabulated under (a) as 
a measure of the changes in the consumption of fluid milk in small 
cities, towns, and villages’ and the data in (b) as representing the 
consumption of milk and cream in cities of population exceeding 
25,000. For many years the fluid-milk and cream industry has ab- 
sorbed an increasing proportion of the total production of milk in 
the United States. From 1930 to 1949 the volume of fluid milk and 
cream consumed in cities and villages increased from 31 percent of 
the total milk production to 37 percent. When the volume of milk 
and cream consumed on farms where produced is added to that con- 
sumed in cities and villages, the total consumption of milk as fluid 
milk and cream absorbs almost one-half of the total milk production. 
And yet, in spite of the increasing importance of this industry, little 
if any information has been available on per capita consumption, by 
States and regions. This lack of needed figures led to the initiation 
of this program. Work on the project cost $35,000 in 1950. 

RM: c-29.83—Potato prices in subareas. To prepare, review, and 
submit series of potato prices for areas less than a State for use in 
potato market agreements and orders under the Agricultural Market- 
ing Act of 1938. In the administration of agreements, data are fre- 
quently required on prices received by farmers for potatoes produced 
in the specific areas covered by the agreement. Data are usually 
needed for restricted areas within the State, sometimes comprising 
only several counties; frequently an area involves several counties 
lying in two adjacent States. Series of prices for the period 1919 
to date have been furnished for several such areas operating under 
market agreements since this project work was started in September 
1947. The work in 1950 cost about $5,300. 


Production and Marketing Administration 


Federally inspected slaughter and meat-production estimates—To 
provide weekly estimates of slaughter and meat production under 
Federal inspection and monthly live-weight estimates of this slaughter 
by States. Before World War II no weekly estimates of federally 
inspected slaughter and meat production and no monthly estimates 
by States were released. Since federally inspected meat production 
accounts for nearly three-fourths of total commercial-meat produc- 
tion, it is essential that this information be compiled and released 
for the use of the Department, the industry, and others when planning 
and operating production and marketing programs. An amount of 
$12,000 was allotted for this work in 1950. 
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O fice of Experiment Stations 


RM: c-29.1—Economic study of processing peas and sweet corn in 
Wisconsin. To obtain factual information bearing upon the pro- 
duction and marketing problems of Wisconsin growers and proces- 
sors of peas and sweet corn, and to aid them in adjusting their opera- 
tions to a peacetime level. Data on prices, production, costs, and 
packs for peas and sweet corn are being assembled for analysis from 
all available sources, with the cooperation of the processing industry 
and the growers. The study is exploratory in that it will disclose 
the more specific problems requiring further analysis and solution. 
RMA funds allotted in 1950 amounted to $2,500. 

RM: c-29.2—Marketing of flowers, bulbs, and nursery products in 
Michigan. To (1) develop methods of forecasting production and 
supply of floricultural and nursery products; (2) study present pat- 
tern of sales of these products and provide a means of predicting 
sales; (3) evaluate, through case studies, the merchandising experi- 
encés which have been tried; and (4) establish some criteria for 
effecting production adjustments, improving marketing practices, 
and expanding volume of sales. This exploratory work is expected to 
disclose which of several approaches offer best opportunity for han- 
dling surplus crops, and the possibilities for cade 5 sc a wider mar- 
ket for flowers and plants. It should also indicate the best means 
for keeping producers currently informed so they may better adjust 
their production plans to probable market outlets. An RMA allot- 
ment of $4,800 was made for this work in 1950. 

RM-c-29.3—Basic data on marketing hogs in northeastern Indiana. 
To (1) obtain information on (a) origin and destination of market 
hogs produced in northeastern Indiana, (4) relative importance of 
differing methods of marketing hogs, (¢) relative economy of different 
market methods, and (d) differentials in price arising from: geograph- 

al differences in the area and between areas, differences in m: jor 
denitcetion of animals, differences in weight and degree of finish, 
and differences in marketing methods; and (2) determine source of 
information and methods of reporting to make possible (@) accumu- 
lation of historical series of hog prices for area, by grade, weight, and 
major classification, and (0) the eventual reporting “of current market 
data. Information will be obtained from farmers on seasonality of 
production, destination of slaughter hogs, and marketing channels, 
and from various types of buyers on their purchases, including price 
paid, weight, grade, and major classification. Allotted for the work 
in 1950: $6,000 of RMA funds. 

RM-c-29.4—Marketing problems of the wheat industry in Wash- 
ington. To summarize and analyze the basic descriptive data on the 
production, distribution, and utilization of wheat produced in Wash- 
ington, to assist in finding the solution to problems created by the all- 
time high production of wheat, and the condition of potential unbal- 
ance in the wheat industr y. Analytical techniques, including multiple 
correlation analysis, will ‘be used to help determine significant factors 
in the expansion and contraction of market outlets for W ashington 
wheat. Studies will be made of rail rates and price relationships for 
wheat in this area compared with other parts of the country; and of 
the price relationships of livestock and feed grains, to help determine 
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the potential market outlet for wheat as livestock feed. RMA funds 
in the amount of $3,750 were allotted in 1950. 


C. HISTORY AND EVOLUTION OF THIS WORK (BAE) 


It has frequently been found that desirable research into marketin 
problems for individual commodities, and the search for effective 
remedies or improvements, are handicapped by lack of basic informa- 
tion that shows where and precisely to what extent a primary problem 
exists. When the Research and Marketing Act was passed in 1946, it 
focused new emphasis upon the marketing, distribution, and utiliza- 
tion of farm products. It also provided the means for broad concerted 
effort to improve marketing practices, facilities, and services. The 
many proposals that were advanced for research studies and service 
activities created a wide range of demands for new background data. 
It required careful screening to assure that first attention would be 
given to the most pressing and important of these needs within the 
funds allotted. In determining priorities for initiating work on new 
types or series of data the recommendations or endorsements of RMA 
advisory committees have always been given considerable weight. 
Where development of new data by a Federal agency calls for statis- 
tical survey and estimating operations similar to those regularly per- 
formed by the agricultural estimating staff of the Bureau of Agri- 
cultural Economics, it has generally been customary to assign the 
project activity to this Bureau so as to gain the advantages of this 
trained, experienced organization. The assigned activities have gen- 
erally involved undeveloped or unexplored fields which require initial 
experimentation to test out appropriate sampling techniques and 
devise adequate reporting procedures as a satisfactory basis for the 
estimates desired. 


D. FUNDS—-ANNUAL EXPENDITURES 


Expenditures of RMA funds for the project work of the three 
agencies have been: 
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E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Satisfactory procedures have been set up for obtaining representa- 
tive data and preparing the estimates and reports on stocks of sorghum 
grain, flaxseed, late potatoes and hops; on production and stocks of 
vegetable seed and naval stores; and the weekly reports on chick place- 
ments and marketings in commercial broiler areas.—T hese reports are 
serving producers and handlers in many useful ways in their current 
operations and in the effort to attain more efficient marketing and 
distribution of these products. The timely data likewise provide 
essential factual guidance in the administration of pertinent Govern- 
ment programs. 
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The pilot work so far completed in the studies of cattle on feed in 
Iowa, Nebraska, and Illinois, and several western areas, has provided 
a pattern of survey and estimating techniques which appear to be 
reasonably adaptable to some other important areas.—In any event, 
the research on suitable sampling and expansion methods has demon- 
strated which are likely to prove most successful in application to the 
special problems of other feeding areas. Research to date has resulted 
in establishment of dependable quarterly estimates for the States 
selected and, for the first time, both the producers and the trade have 
a useful, quantitative evaluation of this highly variable and specula- 
tive enterprise as a basis for intelligent planning of feeding and 
marketing operations. 

New series of data, showing average daily sales of milk and cream 
and average daily receipts of milk in 20 markets under Federal milk- 
marketing orders, have appeared regularly in the monthly Fluid Milk 
and Cream Report since June 1949.—Beginning with the October 1949 
report, companion tables to the receipts data have been included 
showing the number of producers and their average production. Pub- 
lication of these useful current indications is one of the first products 
of the RMA work on fluid milk and cream consumption. Other results 
made available for widespread use are the series on annual sales and 
per capita consumption for selected markets in the Northeast, for the 
period 1942 through 1949. These were presented in two reports 
entitled “Consumption of Fluid Milk and Cream in Northeastern 
Markets,” issued in October 1948 and March 1950. 

Results from experimental studies and field operations in the New 
York City vegetable market area, to develop adequate but minimum- 
cost survey techniques for estimating local-market vegetable supplies, 
have yielded promising results—Much has been learned concerning 
the sample designs that are most adaptable to the specialized patterns 
of production found in such vegetable areas as Long Island and 
northern New Jersey. Some of the preliminary findings are sum- 
marized in a technical report Designing a Sample of Vegetable 
Growers. Other reports are to follow as successive stages are 
completed. 

F. SOME ADDITIONAL WORK NEEDED 


Estimates of stocks of sorghum grain should be instituted for April 1 
and July 1 to adequately inform producers, the trade, and Government 
agencies on the quarterly rate of disappearance. 

An additional report on stocks of hops as of June 1 is needed to aid 
the Hop Control Board in ata, | shifts in holding among the 


several factors (growers, dealers, and brewers) at some intermediate 
point between March 1 and the beginning of the new cee? season. 

Experimental studies and field operations to develop adequate but 
minimum cost survey techniques for estimating commercial vegetable 
supplies in a typical midwestern area, such as Illinois and the Chicago 
area.—Needed to supplement and augment the studies now being made 
in the local market vegetable areas surrounding New York City. 
Since the pattern of production (the variations in size of plantings, the 
number of crops grown, etc.) differs among regions and areas, it is 
necessary to explore the problems peculiar to each area to determine 
what sample designs may be most adaptable to the estimating of vege- 
table supplies for the specific area. 
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Provision should be made to extend the survey tests and the prepara- 
tion of quarterly estimates of cattle on feed to all other important 
feeding areas, to provide complete information on these feeding 
operations. 

The system of weekly broiler-chick reports should incorporate all 
the States and areas which attain major importance so that producers 
and the industry may have the benefit of full coverage in currently 
reported facts. 

Exploratory work should be undertaken to establish procedures for 
the preparation of monthly estimates of the number of turkey poults 
hatched.—Turkey production has greatly increased in recent years, and 
there is a lack of adequate advance information to apprise growers 
and the trade of the prospective size of the crop to guide them in its 
effective marketing and distribution. 


Improvinc Mernops or CoLLecTtTING Data on Prices RECEIVED AND 
Patp spy FARMERS 


(BAE—RM-—c-326—Federal-State—RMA Contract) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To (1) ascertain the relative importance of different marketing out- 
lets and their relation to (@) the prices farmers receive for their prod- 
ucts and (4) the prices they pay for necessary production supplies; 
(2) develop and test new methods and procedures for collecting price 
data by using enumerators; (3) test the relative efficiency and ade- 
quacy of prices collected by mailed inquiry and by enumeration; and 
(4) establish cost factors mvolved in these new methods of collecting 
prices. 

The many changes in marketing practices and services and in the 
marketing structure that have occurred within recent years need 
evaluation in terms of their effect on prices and pricing practices. 
Moreover, greater accuracy and more precise data are needed now than 
in earlier years for (1) establishing parity and support prices; (2) 
analyzing farm and consumer margins; (3) estimating farm income 
and expenditures; and (4) making analyses of supply and demand 
relationships for agricultural commodities. 


B, CURRENTLY ACTIVE LINE PROJECTS 


This is all one undivided project. Field work on the first phase has 
been completed. This consisted of a survey in North Carolina to learn 
conclusively about the marketing structure and the channels through 
which farmers market their products and buy their supplies. A pre- 
test disclosed that a mailed inquiry would not be satisfactory. don. 
sequently, a sample of 1,000 farmers was drawn representing the 
different types of farms in North Carolina; they were interviewed 
regarding details of their sales and purchases. 

The second phase—testing new techniques for collecting price data, 
particularly by personal interview at quarterly intervals—has been 
inaugurated. The initial survey was made as of March 15, 1950. This 
is an important step in developing and testing improvements in data- 
collection techniques. The study is expected to provide (1) experi- 
ence in improved methods of price collection, (2) comparisons of data 
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so collected with those based on mail questionnaires, and (3) compara- 
tive cost estimates. 


C. HISTORY AND EVOLUTION OF THIS WORK 


Work got under way in the early fall of 1949 as a contract project. 


D. FUNDS 


An amount of $35,000 was provided from 1949 RMA funds to com- 
plete the planned investigations and analysis. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Preliminary analyses have been made of survey results under the 
first phase. They represent the first comprehensive information avail- 
able concerning the selling and purchasing habits of farmers, for 
example: (1) the rq of dealer and size of town where farmers do 
their purchasing, (2) the type of dealer and size of town through 
which farmers sell their products, and (8) selling practices and 
methods of sale in detail. 


F, SOME ADDITIONAL WORK NEEDED 


Similar investigations need to be made in several other sections of 
the country that have patterns of marketing practices different from 
those of North Carolina. 

ANTICIPATING CHANGES LIX Marker Suprpuies Dur to CHANGEs IN Crop 
YTELDS 


BAE—RM-c-453—Federal—RMA Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To analyze historic records and data in order to determine the 
primary characteristics of annual crop-yield variations for major 
commodities, and the principal factors causing these variations. The 
change in yields from year to year is largely attributable to varia- 
tions in weather conditions; therefore, attention is focused on the 
study of variations of weather and their effect on yields. But study 
is likewise needed to disclose the effect of certain nonweather factors 
such as shifts in acreage, fertilization, cultural programs, insect 
damage, as these, too, have a significant bearing upon variations in 
yield. An understanding of these effects is needed in order properly 
to anticipate possible future yield variations and their relation to the 
production and marketing pattern for major commodities. 


B. CURRENTLY ACTIVE LINE PROJECTS 


This is a single project, not subdivided as to lines. 


C. HISTORY AND EVOLUTION OF THIS WORK 


Much research work has been done both in Washington and in the 
States, and by individuals and agencies, dealing w ith the relation of 
weather factors to crop yields. The primary approach i in many such 
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studies is through the direct mathematical correlation of weather with 
crop yields. Some of these analyses have furnished fairly reliable 
and useful indications of crop-weather relationship, but in many cases 
it is believed that a study of joint and serial relations of weather factors 
might produce even better results as a basis for predictions of yield. 

The many isolated studies and findings in this field have never been 
systematically collated and reviewed to (1) screen out those studies 
which have stood up over the years; (2) bring some of the most im- 
portant and promising studies up to date, and (3) lay out additional 
investigations. Such systematic review has long awaited attention. 
Research workers interested in this field have frequently been ham- 
pered by lack of ready references to the available crop and weather 
data essential to their relationship analysis. 


D. FUNDS-—-ANNUAL EXPENDITURES 


Work on this project was initiated during fiscal year 1949 with an 
expenditure of $4,300 of RMA funds. The project was developed to 
a fully operating basis in 1950 when expenditures were increased to 
$9,800. There is no formal cooperation with States or other agencies, 
but some of the States are providing certain data, and the United 
States Weather Bureau is providing access to all available weather 
records and is making certain desired recomputations,. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Charts and tables have been completed showing historic data from 
1866 through 1948 on acreage, vield, and production for corn, wheat, 
cotton, tobacco, potatoes, rice, and peanuts. In addition, charts have 
been made depicting this information by States and geographic 
divisions. 

Monthly averages and departures from normal temperature and 
rainfall have been compiled for all States, by months, for the entire 
period of record through 1948. The Weather Bureau assisted with 
this work. In many cases, the departures are more usable than the 
averages for research in this field. It is planned to publish these crop 
and weather data this fiscal year, thus providing one reference piece 
that will be invaluable to research workers who make weather-crop 
studies. 

Preliminary studies have been made of trends and cycles in yield and 
weather series, using several statistical tests. As background material, 
a review of literature dealing with weather and yield cycles and related 
information and the statistical analysis of cycles or oscillations in 
time series has been made. 

Exploratory studies have been made to isolate the effects of non- 
weather factors affecting yields—¥or example, preliminary estimates 
of the extent to which corn borers are reducing corn yields and hybrid 
seed developments are increasing yields have been made, by States. 
Some of the year-to-year changes in yields are a result of shifts in 
acreage ; effects of such shifts are also studied. 

A report, Analysis of Crop-Weather Relationships, was issued in 
June 1950.—It gave a brief resumé of the subject matter and included 
examples of certain tabular and geographic material to be included 
in a more detailed report. 
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F. SOME ADDITIONAL WORK NEEDED 


Research is needed to (1) identify such cycles or trends as may exist 
en crop and weather data, and (2) ascertain whether these variations 
are predictable. Provision should be made to assure that certain of 
the mathematical and graphic correlations and analyses of crop- 
weather relationships are kept up to date, and further tests should be 
made of the more promising of these studies. 


RESEARCH IN THE STATISTICS OF AGRICULTURE AND THE ASSOCIATED 
STATISTICAL THEORY 


(BAE—SRF-2-63—Federal-State—Special Research Funds ; Regular Funds) 
A, PURPOSE AND NATURE OF CURRENT WORK 


To provide for continuing application of the most efficient techniques 
to the collection and analysis of statistics in the Bureau of Agricultural 
Economics and other agencies of the Department. Measurement is 
one of the most essential tools of research in virtually every field of 
knowledge; and statistics are the yardstick by which all but the sim- 
plest of measurements are made. Progress in the science of learning 
what statistical measurements will be most useful, how they can best be 
made, and how they can be made more accurately is therefore vital 
to the progress of all other sciences. Currently, work is being done 
(1) to aid the biological researchers of the Department and its coop- 
erative agencies by developing improved experimental designs, im- 
proved techniques of sampling experimental material, and improved 
methods of extracting information from data; and (2) to aid those 
who collect more extensive agricultural information by developing im- 
proved techniques for sample surveys including sample censuses, and 
improved methods of analyzing and interpreting time series. Along 
with this work, there is continuous investigation of the underlying 
statistical theory. 


B. CURRENTLY ACTIVE LINE PROJECTS 


All of the currently active line projects have the common under- 
lying aim of lowering the unit cost of obtaining statistical information 
without impairing its quality. Whenever improved statistical meth- 
ods are provided by pack projects, the users of those techniques are in a 
position to increase the effectiveness of their efforts. 


1. Sampling methodology 


Missing data in surveys.—To discover the extent to which results of 
surveys are unrepresentative if interviews are not obtained with 
persons who are not at home on first call, and the degree of effort that 
should be spent in trying to complete questionnaires for those persons. 

Evaluation of basic area sampling material in North Carolina—To 
investigate the adequacy of different methods of sampling within the 
State with a view to obtaining a sampling design which will yield the 
most precise estimates for as many characteristics of the population as 
possible. 

Sampling for items which are found on only a small percentage of all 
farms.—To discover the conditions under which it is more efficient to 
niake a special survey (and how to design the sample) to obtain infor- 
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mation about an item which occurs on only a small portion of the 
farms, rather than to include the item in a general survey of all farms. 


2. Design of experiments 


Design of long-term experiments.—To develop procedures and plans 
more efficient than those hitherto available for conducting agricultural 
experiments extending over long periods. 

Design of large animal eaperiments.—To develop efficient plans for 
feeding and grazing experiments within the restrictions imposed by 
working with large animals. 

Development of procedures for selecting new varieties in corn breed- 
ing work.—To obtain statistical measurements of relationships be- 
tween certain characteristics in corn for use in making selections which 
have practical value in breeding. 

3. Basic statistical theory 


Variance of a ratio—To discover the conditions under which the 
frequently used formula for measuring the accuracy of a ratio esti- 
mated from a sample is a satisfactory, or unsatisfactory, approxima- 
tion. 


C. HISTORY AND EVOLUTION OF THIS WORK 


Since its establishment in 1922, the Bureau of Agricultural Eco- 
nomics has endeavored to improve statistical methods used in agri- 
cultural research. During the 1930’s there was a considerable expan- 
sion of agricultural research and consequently an increased demand for 
statistical tools from research workers. To meet this demand, the 
present organization of statistical research by the Bureau was begun. 
In 1938 a cooperative arrangement was set up with the statistical 
laboratory of Iowa State College, and in 1941 a similar arrangement 
was made with the Institute of Statistics of the University of North 
Carolina. In so doing, the Bureau enlisted the aid of two important 
centers of statistical research in its efforts to improve the statistical 
methods used in the research programs of the Department. Work 
under these agreements has emphasized application of existing statis- 
tical theory and the development of new theory. As a result, work on 


humerous agricultural problems has been implemented with statistical 
tools not hitherto available. 


D. FUNDS—-ANNUAL EXPENDITURES 


Expenditures for these activities during recent years have averaged 
from $30,000 to $40,000, with the exception of 1944 when an additional 
$50,000 was spent in connection with the master sample. During 1949, 
$40,000 was used, and in 1950 an estimated $30,000. These funds, 
from both regular and special research appropriations, were divided 
between the activities at lowa and North Carolina. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Development of the master sample of agriculture——An important 
milestone in the application of statistical sampling techniques is the 
development of the master sample by the Bureau of Agricultural Eco- 
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nomics in cooperation with the Bureau of the Census and Iowa State 
College. The master sample is essentially a set of maps showing a 
large number of small areas together with tabulations which aid in 
the drawing of samples. With the development of this material, it 
became possible for the first time to take sample censuses of human : and 
farm populations without relying on previous census data for control. 

The master sample t ‘ansformed an unknown, unmanageable uni- 
verse of persons, farms, and establishments into a known, manageable 
universe of land areas. The use of the materials allows the drawing 
of samples which yield unbiased estimates with measurable accuracy. 
Since their development, the materials have been of constant use In 
drawing samples for surveys for many purposes. 

Methods of sampling for items found on only a small percentage of 
all farms.—A recent report has provided hitherto unavailable methods 
for objectively selecting a cana plan so as to provide the greatest 
accuracy for a given cost, under different existing conditions in the 
population. Applications of such methods should result in greater 
efficiency when sampling for items which are concentrated in localized 
areas or are scattered broadly on only a limited number of farms, 
as, for example, peaches in North Carolina, strawberries in Louisiana, 
buckwheat in Iowa. 

Design of experiments.—For various experimental designs used in 
agricultural research the necessary theory has been developed so that 
the effects due to the various factors under investigation can be meas- 
ured. Methods have also been developed for analyzing data from 
experiments when parts of the data are missing. This should improve 
the analysis in many experiments since almost invariably in any ex- 
periment some desired information is missing. 


F. SOME ADDITIONAL WORK NEEDED 


Retail store experiments —QOver the last 30 years statistical tech- 
niques for conducting agricultural experiments have attained a high 
degree of accuracy. With increased interest in marketing problems, 
there is a need for similar techniques for comparing various marketing 
methods in retail stores. Research is needed in the modification and 
application of experimental designs developed in agricultural research 
to small-scale marketing ex xperiments conducted in retail stores. 

Methods for conduc ting surveys by mail—tIn view of the extensive 
use of mailed inquiries in the survey work of the Department of Agri- 
culture, there is a need for more research i in this field. Partie ularly, 
work is need on (1) methods of increasing the proportion of question- 
naires which are filled out and returned: (2) relationship between 
willingness to reply and characteristics with respect to the items on 
the questionnaire; (3) use of control data to eliminate effects of selec- 
tivity in mail returns; and (4) possible differences in replies to indi- 
vidual questions when asked on mailed inquiries and when asked by 
an interviewer in person. Such research will result in more accurate, 
representative, and consequently more useful results from mail 
surveys. 

Measurement of net effect—There are available for limited applica- 
tion experimental designs which enable the research worker to measure 
the net effect of an experimental treatment which is preceded in the 
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same environment by a different treatment. Increased volume of sales 
for one commodity in a retail store following an advertising campaign 
may be partly sustained over long periods and partly over only a 
short time; a field-plot yield under a manurial treatment may be due 
in part to the treatment which preceded the test period ; the palatabil- 
ity of a test food specimen is usually affected by the foods tasted im- 
mediately before tasting the specimen. Work is needed to enlarge the 
number of designs applicable to the measurement of such net effects. 
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MARKET NEWS SERVICES 
Chapter 33—Part II 


ForEWwoRD 


This chapter covers the market news services of the USDA which 
provide producers and tradesmen with timely information on market 
supplies, demand, prices, and other market conditions for most of our 
agricultural commodities. It gives a rather complete history of the 
development of market news reporting since it first started in 1915 
and shows how and why the system has expanded to meet the increas- 
ing complexities of marketing the products of agriculture. Cross 
references to several related lines of work are given at the end of the 
chapter. 

Consumers have become more sensitive about quality in recent years 
and they are demanding more and better services than they did a 
decade or so ago, all of which intensifies the need for market news 
that is geared to modern realities. Thus, in addition to the project 
statements here which cover market news services for the major com- 
modities, the reader will note that a project is under way which is 
intended further to improve the effectiveness of the wholesale market 
news services. The purpose of another project reported on in this 
chapter is to explore the need for and possibilities of retail market news 
services because very little current information is available as to what 
retail prices are or what margins are taken on farm products after they 
leave the wholesaler. 
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MARKET NEWS SERVICES 
Market News Service on Dairy AND Poutrry Propucrs 
(?’MA—Federal and Federal-State—Market News Service) 
A, PURPOSE AND NATURE OF CURRENT WORK 


This service provides timely information on the market supply, 
demand, commercial movements, market conditions, and prices of 
dairy and poultry products, and other pertinent information for the 
benefit of the dairy and poultry and “ah ated industries as a basis for 
intelligent production, marketing, and distribution. The current 
work is primarily concerned with provision of a service which covers 
the principal markets or market areas which are significant from the 
standpoint of influencing price levels and trends. Information is pro- 
vided as nearly as possible on a uniform basis, so that proper compari- 
sons may be made, and the information is disseminated as widely as 
possiole, and in language that is readily understandable to those for 
whom it is intended. These objectives are attained, insofar as it has 
been possible to do so, through the establishment of field offices in the 
more important markets and areas. These offices are staffed by per- 
sonnel qualified by training and experience to analyze local market 
situations, and to maintain “public relations which enable them to as- 
semble required information and use it for publication. These field 
offices are operated as straight Federal projects, or as Federal-State 
cooperative projects where State funds are available to permit the 
latter. 


B. CURRENTLY ACTIVE PHASES OF THIS WORK 


The dairy and poultry market news service is operated through 32 
offices widely distributed over the country. Active cooperative proj- 
ects with 15 States are in operation. Over-all cooperative agreements 
are in effect with several additional States, whereby market news as- 
sembled by the market news service is disseminated through State 
outlets. Periodic market reports (daily or weekly) are issued cover- 
ing the particular dairy and poultry products which are of significance. 
The entire list of products covered includes milk, cream, evaporated 
and condensed milk, dry milks, butter, cheese, casein, live and dressed 
poultry, shell eggs, frozen eggs, and dried eggs. Published market 
reports contain information regarding market supplies, prices by 
grades and classes, and reports on-current market conditions. Dis- 
semination of this information is through mailed reports from field 
offices, by radio and through the press. Interoffice communication, 
through the facilities of a Nation-wide leased wire system, provides 
for rapid and widespread dissemination of market reports. 
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C. HISTORY AND EVOLUTION OF THIS WORK 


The dairy and poultry market news service was established in 1918, 
with offices first at New York, Chicago, Philadelphia, Boston, Fond du 
Lac, Wis., San Francisco, and Portland, Oreg. This was during 
World War I when there was an urgent demand for all types of mar- 
ket information, due in part to various changed conditions in produc- 
tion and marketing. information available from commercial sources 
lacked the coverage locally or nationally to meet industry needs. 
While local services were improved and strengthened, there was rela- 
tively little expansion into new markets and areas until about 1946. 
Since then, there has been a modest expansion, as a result of specially 
appropriated Federal funds and of the ability of certain States to help 
finance costs on a cooperative basis. At present, reports are issued 
at Atlanta, Ga.; Baltimore, Md.; Birmingham, Ala.; Boston, Mass. ; 
Chicago, Ll.; Cincinnati, Ohio; Cleveland, Ohio; Columbus, Ohio; 
Denver, Colo.; Des Moines, lowa; Detroit, Mich.; Dover, Del.; Fay- 
etteville, Ark.; Fort Worth, Tex.; Fresno, Calif. ; Harrisonburg, Va.; 
Jackson, Miss.; Little Rock, Ark.; Los Angeles, Calif.; Louisville, 
Ky.; Madison, Wis.; Montgomery, Ala.; New Orleans, La.; New York, 
N. Y.; Philadelphia, Pa.; Pittsburgh, Pa.; Portland, Oreg.; Raleigh, 
N. C.; Salisbury, Md.; St. Louis, Mo.; San Francisco, Calif.; Seattle, 
Wash., and Washington, D. C. 


D. FUNDS—ANNUAL EXPENDITURES 


An appropriation of $80,000 was carried in the Agricultural Appro- 
priation Act of 1920 for market news service on dairy and poultry 
products. Increases provided in subsequent years brought the total 
amount to approximately $212,000 in 1932. Reductions under the 
Economy Act during 1933 and 1934 cut the total available in the latter 
year to $126,000. During the following 12-year period, the annual 
appropriation for this activity averaged $135,500. In 1947, an in- 
crease of $45,000 was appropriated; in 1948 and 1949, approximately 
$55,000 was added each year, and in 1950 an additional $20,000 was 
provided, bringing the total available for this activity to $320,500. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


One significant accomplishment in dairy and poultry market news 
is that producers (particularly poultrymen) are being increasingly 
provided with information regarding current prices nearer the points 
where they market their products, rather than at some distant terminal 
market. This enables them to determine with more accuracy what 
their net returns should be, and to secure more effective marketing. 
The reports also serve as a guide to production practices. Another 
accomplishment is that additional,terminal markets and market areas 
are being reported and additional products are being covered in several 
of the major terminal markets. Other accomplishments include 
greater uniformity of information from different markets and areas; 
broader dissemination of information through mailed reports, radio, 
and press; broader interest and participation of the States in coopera- 
tive market news projects, which has led to expansion of the service; 
and growing confidence in and use of the service by all branches of 
the dairy and poultry industries. 
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F, SOME ADDITIONAL WORK NEEDED 


Requests from State officials and industry and trade groups evidence 
the need of expansion of market news to additional terminal markets 
and marketing areas. Baltimore, Pittsburgh, Newark, Washington, 
Kansas City, and Omaha are important points where desired Jocal 
market news is inadequate or not available. Of increasing impor- 
tance also is the need for more information relative to prices prevail- 
ing in producing areas proper. This is attributed in part to the trend 
toward direct marketing, whereby major terminal markets are being 
bypassed. The rapid shift tow ard truck movement is effecting major 
changes in producer outlets. In an increasing number of areas pro- 
ducers are able to sell their products at the farm to country buyers, 
who in turn may utilize several alternative outlets. Developments 
such as these lead to marked changes in marketing practices, and 
increase the needs of users of market information. ature market 
news development anticipates incre asing participation by States, par- 
ticularly in areas where such infor mation would be of local rather 
than regional or national significance. 


Market News Service on Fruits AND VEGETABLES 
(PMA—Federal-State—Market News Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To provide all segments of the fresh-fruit and vegetable industry, 
from the grower to the ret tailer, and to some extent the consumer, with 
current information on supplies, commercial movement, distribution, 
quality and condition, market trends, and prices in important termi- 
nal markets and major producing and shipping sections. Informa- 
tion is given broad and rapid dissemination by mail reports, news- 
papers, Tadio, telephone, telegraph, and direct telety pe service, as well 
as by personal contact, to all ‘who may be interested in the distribution 
and marketing of these commodities. In addition to serving the fruit 
and vegetable industry, field representatives of the market news serv- 
ice obtain considerable information to assist in planning and execut- 
ing the various price support, marketing, and other programs of the 
Department. 

A portion of the Market News Service is operated and financed 
entirely with Federal funds; other portions are jointly financed on a 
Federal-State basis under cooperative agreements with the States. 
Agreements covering fruits and veget: ables are now in effect with 28 
States and the Territory of Hawaii. 


B. CURRENTLY ACTIVE PHASES OF THIS WORK 


In the 24 year-round market stations currently operated, market 
news reporters spend several hours each day on the wholesale market 
during the period of active trading. They observe the volume of 
receipts, quality and condition of offerings s, and the level of general 
activity. At the same time they obtain from wholesale dealers a 
record of their selling prices and their comments on market conditions. 
These reports are checked against purchases by buyers. Each office 
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also obtains a complete record of local carlot arrivals, unloads, and 
diversions for the previous 24 hours, and track holdings for the cur- 
rent day. In 15 cities a record of truck arrivals is reported; this is 
done in cooperation with the States in 6 of these cities. 

In seasonal shipping-poimt offices, of which 29 were operated in 
1950, market-news reporters cover a single or small group of com- 
modities of local interest duri ing the active harvesting and marketing 
season. These local market reporters maintain contact with packers, 
shippers, buyers, brokers, growers, and others concerned with the 
marketing of the crop to “determine volume of loadings, quality, 
demand, movement, and prices. 

Each office, year-round or seasonal, issues a complete mimeo- 
graphed report each day. The year-around market-news offices’ 
reports include infor mation on all fresh fruits and vegetables mov- 
ing over the market, as well as providing information on 1 shipments of 
the major commodities for the previous day from the various shipping 
areas Where market-news offices are maintained. Wide dissemination 
of the market news is also obtained through the cooperation of the 
radio and press services. 

In addition to the reports on conditions in terminal markets and 
shipping points, the Market News Service, through arrangements with 
railroads, boat lines, and railway express agencies, obtains complete 
information on rail and boat shipments of fresh fruits and vegetables. 
A daily report covering carlot s suiciiante by State of origin on about 
46 commodities is prepared i in Washington, D. C., and released to all 
year-round market and seasonal offices. These transportation reports 
also are consolidated in weekly and annual summaries. 

The Washington office of the Market News Service also issues weekly 
market reports on peanuts and semimonthly market reports on honey. 
The peanut report ‘covers prices and a résumé of crop and market 
conditions in the producing areas as reported by cleaners, shellers, 
warehousemen, and brokers; and terminal market prices and condi- 
tions as reported by market news representatives in these markets. 
Limited information on peanut oil and meal also is included. The 
lioney report deals in the same type of information as it applies to 
the beekeeping and honey industry. Information on conditions at 
shipping points is based on replies to questionnaires received from 
about 600 beekeepers, packers, and dealers. 


Cc. HISTORY AND EVOLUTION OF THIS WORK 


The Market News Service on fruits and vegetables was established 
in 1915 and in the first year Sper ated offices in six terminal markets 
and seven shipping point are During World War I, the number 
of offices operated increased ~ more than 100, but immediately fol- 
lowing the war the number was reduced to 14 year- -round market sta- 
tions and 39 seasonal offices, At present there are in operation 24 
year-round market stations and 29 seasonal shipping point offices. 
‘This decline in the number of shipping point dita, however, does 
not represent a reduction in shipping point coverage, since combina- 
tion of offices, conduct of work by States under Federal-State agree- 
ments, and coverage of some shipping point areas from terminal 
market offices has actually increased total coverage. 
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Federal-State cooperative agreements were first developed in the 
early 1920's. These agreements have made it possible to conduct a 
much broader service and one better adapted to local needs than would 
be possible with Federal funds alone. Consequently, the number of 
such agreements has gradually increased, until at the present time 
agreements are in effect with 28 States and the Territory of Hawaii. 


D. FUNDS—-ANNUAL EXPENDITURES 


The first appropriation made specifically for this activity was 
$136,600 in fiscal year 1917. The limited service provided in fiscal 
years 1915 and 1916 was financed from the funds provided for estab- 
lishing grades and standards of agricultural commodities (Market- 
ing and Distr ibuting Farm Products). Increases were provided each 
yene until, in 1932, a total of $588,000 was available. In 1933 a total 
of $548,000 was provided, and in 1934, $390,000. Funds available in 
1935 and 1936 were $427,000. During the 11-year period 1936-6, 
inclusive, an average of $446,000 was available for this activ ity. By 
1947 the funds for this work totaled $580,000, which amount has been 
increased during each of the three following years. The 1950 appro- 
priation was $740,890. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Among the outstanding accomplishments of this Market News 
uit vice as a whole over the years are: 

1. Development of the organization and methods for quickly re- 
porting supplies, movement, demand, market conditions, and prices 
of fresh fruits and vegetables in terminal markets and shipping areas. 

2. Development. of the organization and methods for quickly and 
complet tely reporting daily ¢ ‘arlot. movement of fresh fruits and vege- 

tables, by commodities and by State of origin. No other industry, 
either agricultural or industrial, has as complete information on rail 
loadings and movements of their commodities on a strictly current 
basis. 

Great broadening of dissemination of market news through spe- 
cial adaptation of such information for press and radio use. 

4. Providing a comprehensive, impartial, and rapid market report- 
ing and informational service to all segments of the fresh fruit and 
vegetable industry from the grower to the retailer and even the con- 
sumer. Market reports are used by industry, transportation agencies, 
governmental agencies, and others, as one of the prine ipal cuides in 
current and long- range marketing, distribution, and pricing opera- 
tions; in settlement of railroad claims, trade disputes, and various 
forms of litigation. Market reports provide the basis for numerous 
historical and statistical series of data on marketing used as operat- 
ing and planning guidelines. 


F, SOME ADDITIONAL WORK NEEDED 


Reporting of current truck shipments and receipts over the entire 
country is urgently needed.—Present rail information does not ade- 
quately cover fresh fruit and vegetable movement and distribution, 
as it is estimated that approximately 50 percent of the movement of 
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these commodities is now by truck. Shippers, receivers, industry 
organizations, State agencies, and others have placed increasing stress 
on the need for such service as ‘early as possible. 

Market News Service reporting on fruits and vegetables is needed 
in additional terminal markets.—While the present service provides 
reasonably complete coverage of the larger terminal markets, many 
of the secondary markets are in need of service. 

The establishment of additional seasonal market news a m 
shipping point areas is needed.—The present 29 seasonal offices fail 
to cover all of the important shipping or producing areas, and there 
is need for expansion to provide the same service in areas not now 
covered. 

There is need for the development of a Market News Service on proc- 
essed fruits and vegetables and on nuts.—At present there is no com- 
prehensive Market News Service, either public or private, for processed 
fruits or vegetables or for fresh fruits and vegetables sold for proc- 
essing. There is considerable need, particularly in the rapidly ex- 
panding frozen food field, for the establishment of a market news 
reporting service to assist growers, processors, and distributors in 
doing a more orderly job of marketing. 

Additional participation by the States would make possible the ex- 
tension of the market news service into areas and to crops not now 
covered, and increase the effectiveness of the service. 

There is need for expansion of the service to provide, by press or 
radio or through State or local agencies, information in markets and 
shipping areas not sufficiently large to justify operation of a local 
market-news office. Some experimental work is being conducted along 
these lines. If successful, it should make possible expansion of the 
benefits of market news to some areas not now supplied. 


Marker News Service: Grarn, Hay, Freep, Seep, Rice, Hops, 
AND BEaNns 


(PMA—Federal-State—Market News Service) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To provide farmers and tradesmen with adequate and timely in- 
formation on supplies, prices, and other market conditions for grain 
and related products, so as to guide them in planning their production 
and marketing programs and to assist in orderly marketing. The serv- 
ice covers grain, hay, rice, dry edible beans, and hops. It provides 
growers, livestock producers, dairymen, and poultrymen with data 
which will help them to locate sources of feed supplies and to determine 
when and where prices are advantageous. The service is administered 


from Washington, D. C., through five Federal field offices and a number 
of Federal-State market news projects. 


B. CURRENTLY ACTIVE PHASES OF THIS WORK 


Projects which were active at the beginning of the current fiscal 
year (July 1, 1950) included : 
(1) Daily alfalfa hay market reports issued at Los Angeles, Calif., 


for the marketing and producing areas of Arizona and southern 
California. 
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(2) Weekly alfalfa market reviews covering the principal markets 
and producing areas. 

(3) Weekly Grain Market Review, prepared and released at Minne- 
apolis for the spring-wheat area in Minnesota, North Dakota, South 
Dakota, and Montana; at Chicago for the Corn Belt, including prin- 
cipally Ohio, Indiana, Illinois, Missouri, Wisconsin, and Iowa; at 
Kansas City for the States producing hard winter wheat and grain 
sorghum, including Kansas, Nebraska, Oklahoma, Texas, and “Col- 
orado; at Portland, Oreg., for the grain growers of W ‘ashington, 
Oregon, and Idaho; and at San Francisco for grain growers in Cali- 
fornia, Nevada, and Utah. 

(4) Weekly Feed Market Review, dealing with market conditions 
and prices of the principal grain byproduct feeds and oilseed meals 
at the principal producing and distributing centers. Reviews feature 
items of particular interest to livestock feeders, dairymen, and poultry- 
men in their respective areas. 

(5) Commercial Grain Stocks Report, providing accurate and timely 
statistics on stocks of grain in storage at terminal markets. 

(6) Rice Market Review, prepared weekly, provides timely market 
information on both rough and milled rice. The report is mailed 
each Tuesday in mimegraphed form from four points to rice growers, 
rice millers, and other members of the rice industry in the United 
States, Puerto Rico, Cuba, and several other foreign countries. 

(7) Bean Market Review is a weekly summary of the bean markets 
in California. 

(8) Hop Market Review covers market conditions and prices for 
oon in the important producing areas of Washington, Oregon, and 
California. 

(9) Monthly statistical reports are compiled at Washington and 
issued in mimeographed form to interested persons or firms. ‘They in- 
clude reports on alfalfa meal production? brewers’ dried grains and 
distillers’ dried grains production, inspected receipts of soybeans, 
stocks and movement of rough and milled rice, with separate reports 
for the southern belt and for California. 

(10) Quarterly supply and distribution statistics are compiled from 
several original sources at 3-month intervals for wheat, rye, oats, bar- 
ley, flaxseed, corn, soybeans, and feedstuffs. The reports “show stocks, 
production, and supplies, together with the domestic and export distri- 
bution of the various commodities. 

(11) Semiannual market summaries include summaries for alfalfa 
hay in southern California; durum wheat; barley; and grain sor- 
ghums. 

(12) Annual Statistical Market Summaries are prepared and re- 
leased on hops and rice. 


C. HISTORY AND EVOLUTION OF THIS WORK 


The Market News Service on grain and related commodities was be- 
gun in 1917 as a special service to supply information for use by the 
United States Food Administration and assist that Administration 
in conserving food during World War I. An extensive market report- 
ing program on grain and feed was undertaken under this allotment 
and offices were established at 11 important markets. The work was 
curtailed somewhat in fiscal year 1920 when the allotment was mate- 
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rially reduced and a direct appropriation provided less funds. Early 
reports were prepared largely from material supplied by trade corre- 
spondents. The work expanded in 1923, and a field office was estab- 
lished at Minneapolis in 1924 to furnish spring wheat growers with 
information concerning premiums paid for high protein wheat. An 
office to supply winter wheat growers with current market informa- 
tion was opened at Kansas City in 1926. In the same year an office 
was opened at Chicago to supply market information to the Corn Belt. 
Later the service was cccaned to other areas and offices were located 
at Portland, Oreg., for the Pacific Northwest and at San Francisco 
and Los Angeles for California. 

Beginning about 1927, the service began to improve its market statis- 
tics to provide a better basis for analyzing and interpreting market 
conditions. The statistical data were also organized to afford a better 
basis for comparisons that would be helpful to farmers and feeders in 
planning production and marketing programs. This basic pattern 
for the Market News Service on grain, feed, and related commodities 
has been continued since that time, but it has been revised from time 
to time to keep abreast of changing market practices and conditions. 
Sources of information have been broadened and statistical data have 
been extended to include such items as support prices, acreage allot- 
ments, export allocations, and the like. Following the close of World 
War II, shifts in areas of production and consumption brought about 
a need for market news in new territories. This situation is being met 
by the development of market news service on a Federal-State co- 
operative basis which, in most instances, is more effective in getting 
local information to growers and feeders than the Federal service 
operating from the larger marketing and distributing centers. 


D. FUNDS—-ANNUAL EXPENDITURES 


The first appropriation for this activity was $50,000 contained in 
the 1920 Appropriation Act. Increases provided each year thereafter 
brought the total available to $120,600 in 1932, Economy Act de- 
creases reduced this amount to $109,000 in 1933 and $63,000 in 193 
No increase for this activity has been provided since that time except 
for increased pay and travel costs. A small amount of the total market 
news increase in 1950 was allocated for this work in Arkansas and 
Kentucky. The appropriation for this activity in 1950 totaled $98,860. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Farmers and tradesmen are now being supplied with information 
which is widely used by them.—Market reports are issued at one or 
more offices for wheat, corn, rye, oats, barley, flaxseed, soybeans, grain 
sorghums, rice, beans, and hops; also for the principal grain byproduct 
feeds, oilseed meals, and animal protein feeds. 

The service now makes available to farmers, feeders, and other agri- 
cultural interests comprehensive weekly market reviews on a regional 
basis. The weekly reviews are supplemented by quarterly, semiannual, 
and annual statistical summaries. These provide the agricultural in- 
dustry with timely and comprehensive statistics for its commodities 
equal to those available to industrial organizations. This is one of 
the outstanding features of the service since much of the material must 
be obtained from original sources, and must be combined and organ- 
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ized into a form most useful to farmers, livestock, feeders, dairymen, 
and poultrymen. 

Considerable progress has been made recently in developing State 
or area grain and feed market news services under the Federal-State 
market news agreements —Under this plan, the State conducts the 
local service, the Federal service acting as a coordinating agency and 
supplying the State with statistical services and supplementary out- 
of-State material on commodities which compete with or supplement 
local products. 

Dissemination of market news has expanded with the growth of the 
service —During the past 5 years, as a result of direct requests, the 
number of various reports distributed by the Federal grain market 
news offices has increased from approximately 900,000 to nearly 1,500,- 
000 annually. In the fiscal year 1950, 2,670 separate reports were 
prepared and issued. Data are not available as to the number of 
reports issued by the States participating in the program. Approxi- 
mately 625 radio stations used this service in 1950. Newspapers and 
farm and trade journals make widespread use of the reports. 


F. SOME ADDITIONAL WORK NEEDED 


Requests for further extensions of the market news service in the 
order of their urgency indicate the following needs : 

(1) A bean market news service at Denver, Colo., for growers in 
New Mexico, Colorado, Idaho, and Montana. 

(2) Enlarge or expand facilities in the Washington office so as to 
give adequate assistance and supervision to the Federal-State market 
services now in operation and in prospect. 

(3) Locate rice market news service at New Orleans and extend it 
to serve more promptly and effectively the rice growers in Arkansas, 
Louisiana, and Texas. 

(4) Develop market news service on dry edible peas for growers in 
Washington, Oregon, Idaho, and Montana. 

(5) Expand soybean market reporting at Chicago to include ship- 
ping point quotations in the main producing areas. 

(6) Reestablish broomcorn market news service for the main pro- 
ducing area in Oklahoma, Texas, eastern New Mexico, southeastern 
Colorado, and southwestern Kansas. 

(7) Reestablish a hay market reporting service for the area east 
of the Mississippi River. 

(8) Extend the bean market news service to Michigan and New 
York with headquarters at Lansing, Mich. 

(9) Strengthen the hay and hop market news work in Washington 
and Oregon to give increased and more effective shipping point infor- 
mation to hop growers and to hay producers and feeders. 


CorronsEEeD Market News 


(PMA—Federal Market News Funds) 


A. PURPOSE AND NATURE OF THE CURRENT WORK 


The Market News Service for cottonseed is designed to meet the 
needs of producers, ginners, oil mill operators, and others for accurate 
and timely information on quality, prices, and market activity. The 
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work involves assembling and publishing quality, price, and other 
market information on cottonseed and cottonseed products in a weekly 
cottonseed review during the active marketing season. As a rule, 
cottonseed is processed near the producing area and largely during the 
marketing season. There are no large or centralized markets for 
cottonseed and no organized exchanges or other sources of informa- 
tion with respect to either prices or quality. This weekly market 
review and the annual report on quality, by State and district, is the 
only market information available for cottonseed. These reports 
supply essential basic information for producers and others in mar- 
keting the crop and for governmental agencies in planning and op- 
erating various control and price-support programs. 


B. CURRENTLY ACTIVE PHASES OF THIS WORK 


A weekly cottonseed review is published during the active market- 
ing season from Atlanta, Ga., covering Virginia, North Carolina, 
South Carolina, Georgia, Florida, and Alabama; from Memphis, 
Tenn., covering Louisiana, Mississippi, Arkansas, Tennessee, Mis- 
souri, Kentucky, and Illinois; and from Dallas, Tex., covering Okla- 
homa and Texas. These reports show the high, low, and average 
grades of cottonseed for which official grade certificates were received 
for the week being reported from each county and by crop reporting 
districts and by States. These reports also show prices which ginners 
paid to farmers for cottonseed, along with prices which oil mills paid 
ginners. A cottonseed review is not published for the western area, 
which includes Arizona, California, New Mexico, and district 6 of 
Texas. There are two reasons for this: (1) Funds have not been 
sufficient to allow the issuance of an additional report in this area, 
and (2) very little seed in these States is officially graded, and grading 
is basic to cottonseed market news. 


C. HISTORY AND EVOLUTION OF THIS WORK 


The grade of cottonseed varies considerably during the season and 
also within short periods of time within local areas due to weather 
conditions and harvesting practices. ‘Timely information on quality 
is therefore essential to intelligent marketing of cottonseed by farmers 
and ginners, as well as buying of the seed by processors. Market in- 
formation on cottonseed covering some phases of quality and prices 
has been issued in some form since about 1937. The present more 
comprehensive reports were first published in 1942. An annual bulle- 
tin has been published since 1944 showing the various quality factors 
for cottonseed by crop-reporting districts, by months, and by States 
for all States in the Cotton Belt from Texas and Oklahoma east. This 
bulletin provides information on all quality factors used in the grading 
of cottonseed for the various categories. This is the only source of 
general information on the quality of cottonseed and is the basic in- 
formation used by the cottonseed trade and by governmental agencies 
in connection with various governmental programs. The weekly 
cottonseed market review is distributed to a mailing list of about 13,200 
names. 
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D. FUNDS—ANNUAL EXPENDITURES 


This program was initiated in the fiscal year 1938 with an appro- 
priation of $14,943. No program increases have been provided to 
date. The 1950 appropriation of $25,780 reflects additional funds for 
increased pay and travel costs. 


E, EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


This Market News Service has furnished essential information for 
intelligent marketing of cottonseed by farmers, ginners, and others. It 
has furnished necessary basic information for developing and con- 
ducting practical price-support programs on cottonseed based on 
quality. 

It has been possible to develop, from the quality certificates issued 
under the cottonseed grading program, and to publish in the Weekly 
Market Review, timely information showing the quality of seed being 
received from most of the cotton-producing counties where seed is 
graded. This was done with little previous experience in this type 
of reporting. 

The basic information originating under this program will also 
prove valuable in setting up and conducting any possible future con- 
trol programs for cottonseed and other oilseeds. 


F. ADDITIONAL WORK NEEDED 


With a price-support program on cottonseed announced for the 


1950 crop and the geri of future control programs, it would be 


desirable that market information be obtained and published in the 
western area. Also, because of the increased demand for and use 
of this basic information, it would be desirable to improve and extend 
the reporting system to obtain prices paid by ginners for cottonseed, 
as well as those paid by oil mills. As producers become more quality- 
conscious, there is a growing demand by farmers that their products 
be sold on the basis of quality. If a system for grading small lots 
of cottonseed is developed, the demand for price and quality informa- 
tion on cottonseed will no doubt increase sharply. 


Market News Service on Livestock, Meats, anp Woon 
(PMA—Federal—State—Market News Service) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To obtain and rapidly disseminate accurate information on move- 
ment and salable supplies, trade conditions, price trends, and quota- 
tions on livestock, meat, wool. Market reporters determine market 
conditions by observ ing ‘sales transactions at markets and by obtain- 
ing price information from buyers and sellers. Price quotations are 
established by class, grade, and weight selection on the basis of the 
reporter’s judgment through visual observation of specific lots on 
which sales prices are obtained. 
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B. CURRENTLY ACTIVE PHASES OF THIS WORK 


Livestock supplies and prices are being reported at 31 terminal 
markets and in 5 direct marketing areas. “Wholesale meat prices are 
being reported in six consuming centers. The Nation-wide wool mar- 
ket 1s being reported from one central point. Livestock, meat, and 
wool market infor ‘mation is being disseminated to yroducers and others 
over more than 1,100 radio stations, through daily and weekly news- 
papers, through the telegraphic ¢ ‘ommercial News Dispatch system, 
by telephone, ‘and through mail reports to a list of more than 34,000 
persons. Coverage is provided through both Federal and F ederal- 
State coopel ratively financed offices. 


C. HISTORY AND EVOLUTION OF THIS WORK 


Livestock Market News was started in October 1916. The first 
reports released were on the wholesale dressed meat trade at Boston, 
New York, and Philadelphia. Wool reports were first released at Bos- 
ton in 1917. In 1918, the reporting service was expanded to include 
daily reporting of livestock supplies, prices, and trade conditions at 
Chicago, Omaha, Kansas City, and South St. Paul. Reporting of 
direct marketings in producing areas was first started for hogs in 
Towa and southern Minnesota in 1930. The service has grown grad- 
ually as more and more producers and handlers have come to recognize 
the value of current reliable market news to their marketing decisions. 


D. FUNDS—-ANNUAL EXPENDITURES 


The initial appropriation for this activity in 1917 totaled $65,000, 
From 1918 to 1922 an average of about $80,000 was provided annually. 
During the next 10 years appropriations for this activity increased 
at an average rate of about $35,000 annually. Fiscal years 1933 and 
1934 saw reductions in all appropriations under the Economy Act, 
and service was curtailed to meet these reductions. The high of 
$547,000 reached in 1932 fell to $380,000 in 1934. Beginning in "1935, 
however, additional funds were provided for initiation of new serv- 
ice and expansion of current service. During the period 1935-50, 
inclusive, a total of almost $335,000 was added to the appropriation 
for this activity. During fiscal year 1950, expenditures under this 
project totaled approximately $714,500. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


This work is of a service nature and all of the specific activities 
combined provide a complete market reporting service. The 6 a. m. 
estimate of salable supply of livestock, by species, expected to arrive 
during the day, is released at each market and transmitted by leased 
wire to most other livestock markets of the country. The report on 
total salable receipts at 12 major markets, together with the prior- 
week and prior-year receipts, is compiled and released at Chicago and 
transmitted by leased wire to most other markets. These estimates, 
broadcast between 7 a. m. and 9 a. m. by radio stations all over the 
country, are probably used by more livestock producers and market- 
ing agencies than any other item reported. 
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With its gradual expansion to include most of the terminal livestock 
markets in the country and the development of the leased wire teletype 
service for rapid transmission of information among markets, the 
service has become an important factor in the livestock marketing sys- 
tem. Timely dissemination of accurate, unbiased information through 
newspapers and by radio has improved the bargaining position of the 
livestock producer and assisted him in determining when and where 
to market his livestock. 


F. SOME ADDITIONAL WORK NEEDED 


A plan has been developed which will provide for more nearly ade- 
quate market news coverage of the present livestock, meat, and wool 
marketing system. It provides for expansion of livestock reporting 
to six additional terminal markets. At these markets, as at similar 
markets now included in the program, the chief need is for timely in- 
formation from the markets which exert the greatest influence on their 
price trends and trade activities. Inclusion of the additional markets 
would afford producers in the market area and their marketing agen- 
cies more complete and timely information on conditions in the local 
market and in surrounding markets. 

The plan also provides for expansion in livestock reporting to the 
Indiana-Ohio direct hog marketing area. This area eons second only 


to the interior Iowa-southern Minnesota area, now covered, in the 
direct marketing of hogs. Location of an office at some central point 
would make it possible to obtain information as to prices, price trends, 
and the movement of hogs in that important producing area, and 


would also provide producers and buyers information as to the 
progress of the trade on the terminal markets that influence the na- 
tional price level. The leased wire would also be extended to State 
college radio stations at Lafayette, Ind., and Columbus, Ohio, provid- 
ing market information for their radio Market News Service to live- 
stock producers in Indiana and Ohio similar to that now provided by 
station WOT at Ames, Iowa. Extension of the market news service to 
this area would provide wider dissemination of market news informa- 
tion already available and also make possible the collection and dis- 
tribution of information on a large volume of direct sales that are not 
now being covered. 

The plan provides for expansion of wholesale meat market report- 
ing to five additional markets. This expansion will provide addi- 
tional coverage of sales of meat at wholesale more representative of 
the entire country not only geographically but also including im- 
portant industrial centers and agricultural areas. 

The plan provides for extension of the wool market reporting 
service to include sales made by producers in the western range States. 
Such expansion in this phase of market news work would make it 
possible to obtain much additional information to supplement the 
present reporting service at Boston, and would make the wool reports 
more valuable to producers. 
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Livestock AND Meat Marketing Mernops anp DistrrinuTion 


(PMA—Federal—Marketing Farm Products) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To provide the livestock industry with information on marketings 
of stocker and feeder cattle and beef steers. The information is used 
also in releases to subscribers on mailing lists and in furnishing infor- 
mation in response to requests from producers and market agencies. 


B. CURRENTLY ACTIVE PHASES OF THIS WORK 


Stocker and feeder cattle sold at principal markets——To provide 
the livestock industry with information on the number of head by 
weight ranges, average weights, and prices of feeder steers, and the 
number of calves, cows, heifers, and bulls sold as feeders at principal 
feeder markets. These data constitute basically a market-news type 
of information and it is planned to transfer this work to market-news 
funds, 

Beef steers sold out of first hands for slaughter—To provide the 
livestock industry with information on the weekly marketings by 
grades of steers sold out of first hands for slaughter, including num- 
bers, average weights, and prices by grades. The data are basically 
market news, and it is planned to transfer this work to market-news 


funds. 


C. HISTORY AND EVOLUTION OF THIS WORK 


Some phases of this work began in the early 1920’s and have con- 
tinued to date. The phase of the project on stocker and feeder cattle 
began in 1922. With shifts in marketing of livestock and with in- 
creased demand from Government agencies and others for statistical 
information, the various phases of this project have been expanded 
and changed in emphasis from time to time according to needs. 


D. FUNDS-—-ANNUAL EXPENDITURES 


Since the early 1920’s when this work was initiated there has been 


an average annual expenditure of approximately $15,000. Fluctua- 
tions from year to year have been minor. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


The work under this project is of a service nature, and it is diffi- 
cult to single out specific outstanding accomplishments. The devel- 
opment of more specific data on stocker and feeder cattle and on beef 
steers sold for slaughter at additional markets provides the livestock 


industry with much-needed information basic to sound marketing 
decisions. 


F. SOME ADDITIONAL WORK NEEDED 


It is contemplated that this work will be transferred to the market- 
news service on livestock, meats, and wool beginning fiscal year 1952. 
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Meruops oF CoLLecrInG AND DissEMINATING Market INFORMATION 
oN Frozen Foops 






(PMA—RM: c-448—Federal—RMA Funds) 









A, PURPOSE AND NATURE OF CURRENT WORK 






The marketing of foods in frozen form is a rapidly growing method 
for distributing perishables, and it has already demonstrated that it 
offers a means of new and expanded outlets for farm products. For 
instance, the production of frozen orange juice concentrate has been 
unable to meet the demand. Because of the phenomenal growth of 
the frozen-food industry, information necessary to facilitate orderly 
marketing has been unable to keep pace. Therefore, this project was 
undertaken (1) to find out the best methods of collecting and dis- 
seminating market information needed for frozen foods; (2) to collect 
and disseminate experimentally information on the stocks of selected 
frozen foods by package size and on the movement of frozen foods 
from wholesale distributors and chain store warehouses to retail 
stores, institutions, and industrial users; and (3) to develop ways 
of obtaining data on the sizable quantity of frozen foods that goes 
directly from packers to industrial users and does not pass through 
established wholesale or chain-store facilities. Information gathered 
will be edited, tabulated, analyzed, and incorporated in reports for 
distribution to the industry and the public. Personal contact will be 
used to check the usefulness, form, and content of releases that may 
be made from time to time. 




















B. CURRENTLY ACTIVE LINE PROJECTS 





The work is of such a nature that no line projects were needed. 











AND EVOLUTION 





C. HISTORY OF THIS WORK 









An investigation has been made of information currently available 
on mar keting of frozen foods. Also, an examination has been made of 
market-news service in related fields to determine which types of such 
service might be employed in the frozen-food field. A report has been 
prepared, analyzing the information obtained and giving recommen- 
dations as to a future course of action. 








D. FUNDS—-ANNUAL EXPENDITURES 


Expenditures for this work have been as follows: 
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E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 









The first objective of this study, “to determine the kinds of market 
information needed to facilitate the distribution of frozen foods,” 
has been accomplished and has received the approval of the Frozen 
Food Industry Advisory Committee. On the basis of the findings, a 
market information program has been recommended to satisfy the 
needs of the industry as a whole, rather than a few interested segments. 
Also, it is now possible to collect experimentally this specific informa- 
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tion for which a need exists—the second phase of this project—instead 
of first trying one type of data and then another. An experimental 
report is being released showing the stocks of three frozen fruits and 
six frozen vegetables by package size. The report is being prepared 
to ascertain whether or not this type of information should become a 
regular part of the monthly cold-storage report issued by the: Market 
News Service. 
F. SOME ADDITIONAL WORK NEEDED 


The study revealed a need for the following additional types of 
information : 

Data on movement of frozen foods into consumption.—Techniques 
for collecting, analyzing, and distributing this type of information 
should be developed. 

Production fiqures.—Vhere are no reliable figures on the production 
of frozen ready-to-cook poultry. Even though observations indicate 
that quick-frozen poultry is being produced in significant volume, no 
accurate figures are available to show how much poultry is being 
quick-frozen and to show the market trends. Further study is neces- 
sary to determine the frequency and the best method of collecting such 
information. 

Frozen-food holdings.—There is a need for more complete report- 
ing of present stocks of frozen foods. If feasible, these stocks should 
be broken down to show by container size the retail, institutional, and 
industrial merchandise. It is also desirable that fruits and vegetables 
held for industrial use be shown by grade and by type of pack. Also, 
trade groups have indicated a need for new cold-storage classifica- 
tions of frozen eviscerated poultry. 

For these data to aid frozen-food packers in the development of sat- 
isfactory production programs, to assist frozen-food liandlers in the 
financing of their production or marketing operations, and to make 
certain that as large quantities of the various types of food are packed 
as will be used by housewives, restaurants, institutions, and processors, 
it is desirable that methods be perfected to acquire and distribute this 
information on production, stocks, and movement. of frozen foods in 
the marketing channel. 


IMPROVING THE EFFECTIVENESS OF THE WHOLESALE Market News 
SERVICES 


(PMA-BAE—RM: c-55—Federal-State—RMA Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


Market news gives substantial aid to the marketing system in this 
country in the orderly distribution and fair pricing of farm crops, 
the movement of burdensome gluts, and continued reduction of mar- 
keting costs through enlightened competition. It also helps farmers 
to market their products when and where the highest net returns are 
to be obtained, and gives the farmers a basis for checking the accuracy 
of their returns. The work under this project is to improve the ef- 
fectiveness of the Market News Service in achieving these tasks. This 
involves a comprehensive evaluation of the effectiveness of the Depart- 
ment’s present wholesale market news program so that weak points 
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may be detected and means of strengthening them developed. It also 
involves research to improve present methods of reporting, to in- 
crease the accuracy and timeliness of price and supply information, 
and to reduce costs and develop and test methods of gathering needed 
new market information. 


B. CURRENTLY ACTIVE LINE PROJECTS 


RM: c-55-2—Evaluation and improvement of market news report- 
ing cochabniae. To evaluate the adequacy of present methods of col- 
lecting, compiling, interpreting, and disseminating market news data, 
and to devise improvements in methodology and tec hniques to make 
market reports as reliable, as complete, and as useful as it is practical 
to make them. 

RM: 3-55-5—An appraisal of the Market News Service for farm 
products in Ohio. To inventory all market news information (both 
private and Government) available in Ohio and to design a suitable 
market news program for farmers in that State. 

RM: c-55-6—Improving the coverage and effectiveness of market 
news renonte on fruits and veget: ables in producing areas. ‘To de- 
velop and test improved methods of collection and dissemination of 
more complete information on the prices and movement of carlot 
and truck shipments of apples in the Shenandoah-Cumberland-Po- 
tomac area, 


Cc. HISTORY AND EVOLUTION OF THIS WORK 


Since the beginning of market-news reporting in 1915 the Depart- 
ment has made every ’ effort, with the funds and personnel available, 
to keep abreast of changing market conditions. A broad analytical 
study of market news was made in 1935 and other studies were also 
made, but it has not been possible to do research to keep up with all 
changes or to conduct comprehensive evaluations of the adequacy 
of the market news program. Early stages of the current research 
work were devoted to reports on the history, scope, and nature of the 
Market News Services as background material for further analysis. 
Special attention was given to developing uniform market terminol- 
ogy between reporters, increasing the readability of the reports, and 
improving the reports’ appearance through more care in reproduc- 
tion. A study was made on the qualifications necessary for a good 
market news reporter as a guide in the development of new job c ‘Jassi- 
= ‘ations, A program for “development of the market news services 

yas compiled, setting forth those areas of marketing information now 
advedel and those needing coverage. This long-range program is 
based on recommendations of those engaged in various phases of 
market-news work. Studies are being made in two States to deter- 
mine more specifically what market information farmers need in 
making decisions as to when, where, and how to market their farm 
products and to test the effectiveness of the different media (radio, 
newspapers, and mimeographed reports) in getting market infor- 
mation to producers. A preliminary study to develop methods of re- 
porting truck movements of fresh fruits and vegetables was recently 
completed. Work was begun to develop methods of reporting prices 
received by growers for apples in the producing areas. Work on de- 
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veloping methods of reporting prices received by creameries for but- 
ter is near completion. 


D. FUNDS—-ANNUAL EXPENDITURES 


Expenditures for this work have been as follows: 


PMA | BAE Total 

dean ee j . sis eed edt —|—_____—— 
1948____ a ene $32, 200 | $4, 000 | $36, 200 
1949 Lge j giiedm pa Bees ace 50, 500 11, 000 61, 500 
Re ey 5a 0 Oe A a ae ee 77,7 10, 200 87, 900 





Of the funds expended by PMA, $22,000 in 1948 and $10,000 in 1950 
were made available to an experiment station for market news re- 
search under contractual and cooperative arrangements. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Increasing public understanding of the Department’s Market News 
Services —Full use has not been made of market news because many 
farmers and marketing men either did not know of the reports avail- 
able to them or did not understand the significance of information 
in reports they did receive. To supplement and consolidate previous 
information in this field, a descriptive publication listing all avail- 
able market news information and describing how it is gathered and 
reported was prepared and distributed. 

Improvement of market news through better qualified reporters.— 
The nature of market news reporting is such that the accuracy and 
general quality of market news reports depend directly on the indi- 
vidual market news reporters. This project has been used as a basis 
for establishing new market news job specifications for use in the 
selection of men with the proper background, experience, and train- 
ing for this work, and thus to build a better service. 

Increased understanding of market news reports by the developing 
of uniform terminology.—A study of the different terms aaa by 
market news reporters to describe market. tone, price trend, trad- 
ing activity, and demand revealed that a wide variety of terms was 
used. For ex: unple, in the Livestock Market News Service, 346 dif- 
ferent terms were used in a 4-month period to describe price tend. 
This study resulted in a meeting of livestock market news reporters 
at which uniform terms were adopted for use in all livestock reports. 
Also, the Associated Press and the United Press wire services have 
accepted these terms. These terms were defined and published in a 
folder for general distribution so that interested farmers and mar- 
keting people might know exactly what is meant by each term used. 

Improvement in readability of market news reports.—Unless the 
market news reports can be easily read and are understandable, they 
are of little v aa A study brought out that over one-half of the 
reports were difficult or fairly difficult to understand because of their 
style of writing. Sample reports were prepared showing reporters 
low to improve their style of writing and some improvements in the 
reports are being made. 
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“Program for Development of the Market News Services.”—As 
directed by Congress, and with the aid of those in market news work, 
a long-range plan to guide in the future development of the Market 
News Services was completed. As this program is put into effect it 
will provide farmers, tradespeople, and others throughout the United 
States with more adequate market information which will enable 
them to market farm products more effectively. This work empha- 
sized the general lack of market news at retail and on processed 
fruits and - vegetables, and the need for (1) increased market news 
reporting in the producing areas; (2) the reporting of truck move- 
ments; and (3) improvements in the dissemination of information. 

Reduction of costs of disseminating market news.—The Livestock 
Market News Service had changed from daily to weekly, or semi- 
weekly, mimeographed reports in a number of ‘offices, and had under 
consideration similar plans for other offices. Through a survey it 
was found that nearly 70 percent of persons receiving livestock mimeo- 
graphed reports also got daily summaries by ‘adio and newspapers, 
and for some offices there was no practical need to continue the daily 
mimeographed reports. This demonstrated the soundness of the 
action of those in charge of the Livestock Market News Service, and 
that costs could be reduced without reducing the benefits to producers. 

Development of methods for sere eny. ‘tr uale shipments of fresh 
fruits and vegetables from producing are al work has 
demonstrated for the first time that it is arbdhecn. able in many of the 
more important distant shipping areas to collect and report truck 
shipments on a fairly complete basis for current daily release. This 
work has indicated that a considerable proportion (perhaps 50 per- 
cent) of the fresh fruits and vegetables move to market by truck. 
With the great movement of fr esh fruits and vegetables by truck, this 
reporting is essential to furnish all segments of the industry with 
complete movement information—rail movements have been reported 
for many years—so that they can direct the distribution and market- 
ing of their products in such a way as to do the most effective market- 
ing job. 

De velopment of improved methods of reporting market news on 
fruits and vegetables in producing areas.—This pilot work in the 
Shenandoah-Cumberland-Potomac area has demonstrated that under 
certain conditions it is possible to increase the sources and broaden 
the coverage of market news on fruits and vegetables in producing 
areas. This enables producers, shippers, and others to know with 
greater certainty the ie al and national marketing situation and en- 
ables them to market their crops more advantageously. 

Development of methods of reporting market information needed 
by creameries.—A method of reporting prices received by creameries 
for butter in producing areas was developed. Pilot reporting of this 
information in Iowa showed possibilities of increasing annual returns 
to producers for butter in that State alone by $400,000 if the new 
information were used as a basis for selling, instead of the terminal 
market quotations now being used. 
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F. SOME ADDITIONAL WORK NEEDED 


Development of use of modern sampling methods in market news.— 
The Department’s Market News Service is one of the largest data- 
gathering agencies in the Federal Government. In order to constant] 
reduce costs and improve accuracy, work is needed to keep pace with 
the development of modern. statistical methods and to Aatarsieine 
where statistical tools may be used in the collection of market news 
data. 

Continuation of work on improving the coverage and effectiveness 
of market news reports on fruits and vegetables in producing areas.— 
Work on expanded coverage of the type being sondiintad in the Shen- 
andoah-Cumberland-Potomac area is needed. This should be concen- 
trated on certain phases such as broader price coverage, including 
prices paid directly to small growers, preseason contracts, and con- 
tracts for future delivery. Further explor ation in reporting prices 
and volume of truck movement, and the development. of more com- 
prehensive reports of market movement and quality are needed. Such 
information would furnish farmers with more accurate knowledge of 
the prices being paid and of existing demand. 

Development of uniformity in kinds of information reported be- 
tween markets.—Farmers and others have difficulty in deciding to 
which market to ship because comparable market news information is 
not always available. This is because the marketing channels and 
the way ‘products are handled differ between cities and because of 
differences in the way the Market News Services have grown. Work 
is needed first to determine the extent and nature of these differences 
in reported information and then to adjust the differences, so that 
from the reports farmers and shippers can determine more accurately 
where to market to best advantage. 

Development of methods of reporting local feed information for the 
use of dairy, poultry, and livestock feeders.—Available grain market 
information is largely limited to information from the large terminal 
market grain exchanges. This information is of little value to dair y- 
men and poultrymen because they buy most of their feeds already 
ground and mixed from local feed dealers. Methods need to be devel- 
oped for collecting and reporting this local information. Such infor- 
mation should help to effect savings to dairymen and poultrymen on 
the prices they pay for feeds and thereby increase their net returns. 


ExpborInc Possipiuarres ror DeveLtopina Userun Reram Marker 
News Services 


(PMA—RM: c-15 Federal—RMA Funds) 


A. PURPOSE AND NATURE OF CURRENT WORK 


To determine the practicability and value of retail market news as 
a possible addition to the present wholesale market news reporting 
service. All of the production and marketing effort for agricultural 
products is aimed at making the retail sale, yet very little currently 
reliable information is available as to what retail prices are charged 
or what margins are taken on farm products after they leave the whole- 
sale market. Hardly any timely measure of consumer response to 
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changing market conditions is available. The only data on the volume 
of retail sales of individual commodities are privately collected and 
not publicly available. Hardly any information is av ailable to guide 
farmers, shippers, processors, or wholesalers as to changing market 

conditions at retail, and only very limited information is ‘available 
to guide retailers in pricing or housewives : discovering “best buys. 

The current work on this study includes: (1) Determining whether 

statistically reliable data on retail prices ina volume of sales can be 
collected on a current basis; (2) determining the cost of collecting such 
information; and (3) ey mnt fa So the uses and possible benefits of a 
retail market news service to farmers, shippers, processors, whole- 
salers, retailers, and consumers. 


B. CURRENTLY ACTIVE LINE PROJECTS 


RM: 57-1—Determining the use of retail market news in the 
washing of farm products. To determine the contributions that 
past and present retail Market News Services have made to the market- 
ing of agricultural products and to evaluate the usefulness of retail 
price and sales information to farmers, shippers, processors, whole- 
salers, retailers, and consumers. 

RM: c-157-2—Development of methods and determination of costs 
of reporting retail market news information. To develop and test 
modern survey and statistical methods in reporting retail prices and 
volume ae ret tail sales and to measure the costs of such reporting. 

RM: ¢-157 ga useful national retail market news serv- 
ice. To asian a get national retail market news service based on 


knowledge gathered under lines 1 and 2 above, provided that the work 
under these preceding lines indicates that such a service is practical 
and useful. 


C. HISTORY AND EVOLUTION OF THIS WORK 


Work under the project was started in 1948 with a review of past and 
present efforts at retail market news reporting as carried on by several] 
of the different States. It was found that the users of the present 
State services were 26 percent. farmers; 9 percent farm advisers; 14 
percent food dealers; 21 percent consumers; 20 percent consumer ad- 
visers; and 10 percent others. To provide a basis on which to develop 
an experimental retail market news service, a survey was made of retail 
food stores in the Baltimore metropolitan area, classifying these stores 
as to whether they were service or self-service, chain or independent, 
volume of sales, commodities handled, and credit and delivery business 
done. An operating sample of retail stores was selected as a basis for 
reporting. ‘The cooperation of these stores was obtained and price 
reporting on 125 agricultural items and volume of sales on 40 items 
was begun in July 1949. Cost records are being kept on doing the 
reporting job. The experimental reports are being sent out weekly 
to 6,800 persons, including farmers, shippers, processors, wholesalers, 
retailers, and consumers. Surveys of these user groups are now being 
made to determine degree of usefulness of the information supplied 
them. In conducting ‘the work, cooperative arrangements have been 
made with two retail chain organizations which have furnished, from 
their home offices, data essential to this study. 
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D. FUNDS——-AN NUAL EXPENDITURES 


Funds for this work, provided under the Research and Marketing 
Act, have been expended as follows: 1948, $9,300; 1949, $37,000 ; 1950, 
$49,600. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


It has been determined that: 

1. A representative sample of stores can be developed for a given 
marketing area at a reasonable cost. 

2. Statistically reliable retail prices on a large number of food items 
can be obtained from such a sample of stores quickly and easily. 

3. It isnot practical to estimate weekly volume of sales from a small 
sample of stores. However, it was found that improvements in ac- 
curacy could be had by increasing the sample size and the time period 
covered to a bimonthly or quarterly basis. For most commodities the 
more practical way of estimating sales volume is to obtain data on 
deliveries to retail stores from distributors and, on the nonperishable 
items, to supplement this by reports of retail store inventory changes. 

4. Information on the availability of individual food items in retail 
stores could be obtained at little additional cost when gathered along 
with retail prices. This information could be used as a merchandis- 
ing guide indicating the availability of products to consumers. 

5. There is a need : and an opportunity for retail stores to do a better 
ich of competitive pricing of individual commodities through the use 
of a retail market news report. Wide differences were found between 
margins taken even among stores of the same type, offering the same 

services, and also between ‘commodities with similar handling costs in 
the same store. Without adequate information, even the “competi- 
tively minded storekeepers tend to watch their total store or depart- 
ment margins and do not give enough attention to the margins charged 
for individual commodities—which are all-important from the con- 
sumer’s and producer’s point of view. For example, in a recent week 
the margin on lima beans was 38 percent of the retail selling price and 
on beets, which are less perishable, the margin was 71 percent. If the 
competitive effort among retail stores could be redirected through re- 
tail reporting so as to focus more attention on the margins taken on 
individual commodities, the retail charges for these products might 
well be brought more in line with the actual cost of doing the job of 
retail handling, displaying, and selling each product. 
There is a need for retail reporting to stimulate better coordina- 
tion between retail prices and wholesale prices. It was found that 
while retail prices generally move upward quickly following whole- 
sale price increases, retail prices for a large proportion of the stores 
in the city frequently lag behind wholesale price declines. This 
failure to promptly adjust the retail prices to wholesale declines 
means the price reductions made by producers and processors often 
are not reflected on to the consumer and possible increases in sales are 
not accomplished. Instead of being relieved, the supply situation at 
wholesale may become aggravated and prices at wholesale may be 
depressed further than they otherwise would be. There were many 
instances of failure to promptly adjust the retail prices to wholesale 
price declines during the study. 
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F. SOME ADDITIONAL WORK NEEDED 


It is anticipated that by December 1950 sufficient information will 
have been gathered as to costs of and uses to which the retail market 
information is being put so that the pilot service in Baltimore can be 
discontinued. The findings are to be analyzed and a final report on 
this research study is to be completed by the end of June 1951. 


CROSS REFERENCES 
For further information especially pertinent to the subjects reported 
on in this chapter, see also: 
PMA—Cotton statistics, classing, standards, and Futures Acts, Chapter 10. 


PMA—Tobacco Acts, Chapter 17. 
PMA—Cold Storage Reports, Chapter 20. 
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STANDARDIZATION, GRADING, AND INSPECTION 
Chapter 34—Part II 


ForEworD 


This chapter covers the more general activities of the United States 
Department of Agriculture with respect to standards, grading, and 
inspection of farm commodities. The statements fall in two general 
classifications: (1) Development and improvement of grades and 
standards under projects covering a group of commodities which re- 
quired statements of a cross-commodity nature, and (2) more general 
work with respect to inspection services. Statements covering re- 
search on grades and standards on single commodities, or groups of 
commodities covered in a single chapter, will be found in the appro- 
priate chapters. Reference to these and other related work will be 
found at the end of this chapter. 

Standards and grades for agricultural products have become an 
essential factor in modern commerce. They are a convenient and prac- 
tical yardstick of quality and are especially valuable in long-distance 
trading. Standards have been developed and are administered by 
the Department for nearly every major farm product, and those now 
in use need to be constantly revised to keep them abreast of changing 
conditions such as the advent of new crops or products, new handling 
methods, and changes in consumer demands. Some of the official 
standards are mandatory. Others are permissive and, although they 
are widely used as an aid in trading, their use is optional with the 
producer or tradesman. 
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STANDARDIZATION, GRADING, AND INSPECTION 


DEVELOPMENT OF GRADES AND STANDARDS FOR Fresu Fruits, Fresu 
Vecerasies, Nuts, anp MiscetnaAnrous Propucts 


(PMA—Federal and Federal-State—Marketing Farm Products Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To (1) develop and revise United States standards for fresh fruits, 
fresh vegetables, edible nuts, and some special products to be used 
as a basis for packing, purchasing, and selling such products mar- 
keted primarily through wholesale channels; and (2) develop visual 
aids, such as painted plaster models, paintings on plexiglas, and photo- 
graphs to assist inspectors in the uniform interpretation of stand- 
ards. ‘The United States standards are also used as a basis for Fed- 
eral and cooperative Federal-State inspection and certification of 
the grade, quality, and condition of the products, for quoting market- 
news prices, making future contracts, financing, and settling disputes 
and claims against ‘individuals and transportation companies. 


B. CURRENTLY ACTIVE PHASES OF THIS WORK 


Development of new United States standards for almonds, broccoli 
for processing, pimiento peppers for processing, sweet potatoes for 
processing, and okra for processing; revisions of the United States 
standards for apples, bunched beets, and pecans. Development for 
distribution to field inspection offices of visual! aids to inspection, in- 
cluding painted plaster models of McIntosh apples and sweet Span- 
ish onions, to illustrate the shapes; of filberts, to illustrate shriveling ; 
of grapefruit, to illustrate discoloration; and of peanut halves, to 
illustrate the maximum amount of dirt not considered damage; paint- 
ings on plexiglas, to illustrate the color of carrots for processing; 
and painted photographs, to illustrate appreciable staining of north- 
ern-grown onions. 


C. HISTORY AND EVOLUTION OF THIS WORK 


The development of United States standards for fresh fruits and 
vegetables was the natural outcome of an attempt to bring order 
out of the chaos which existed in the industry for many years after 
the introduction of artificial ice and the invention of the refrigerated 
car. Both of these developments brought about a rapid shift and 
increase in production and long-distance dealing instead of more or 
less localized dealings in fresh perishables. The worst abuses which 
the produce industry has ever experienced grew out of the conditions 
resulting from the increased ice supply and the refrigerated car. 
Growers and shippers found themselves at a great disadvantage in 
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dealing with distant buyers when there were no standards for meas- 
uring quality, for making future contracts, for settling disputes and 
claims against individuals and transportation companies, or for quot- 
ing market news prices on which price comparisons could be made. 

Congressional action in 1913 marked the real beginning of concen- 
trated effort by the Federal Government to aid the fruit and vege- 
table industry. An appropriation of $50,000 was made to enable the 
Secretary of Agriculture to diffuse among the people useful informa- 
tion on subjects connected with the marketing and distribution of 
farm products. Shortly after this, workers were assigned to make 
field investigations with a view to developing United States stand- 
ards for fruits and vegetables. During the first 2 years major efforts 
were devoted to potatoes, tomatoes, strawberries, cantaloups, and 
peaches. 

The first United States standards for potatoes were issued jointly 
by the United States Department of Agriculture and the United 
States Food Administration in 1917. During the same year Con- 
gress passed an act which granted authority for the Secretary of 
Agriculture to investigate and certify to shippers the condition as to 
soundness of fruits, vegetables, and other products. Immediately fol- 
lowing this action, inspection offices were established in 34 of the 
larger markets. 

The establishment of the Federal Inspection Service greatly stimu- 
lated the need for standards, and investigators doubled their efforts 
to provide them. In 1920 standards for northern-grown onions and 
sweetpotatoes were announced and in 1921 standards for cabbage 
and white Spanish peanuts were issued. 

In 1922 Congress provided authority for extending inspection to 
shipping points, which gave further stimulus to the development of 
standards. With the passage of this act, the Department had au- 
thority to establish voluntary standards for fruits and vegetables 
and to conduct an inspection service both at shipping points and in 
the terminal markets. This authority, and similar authority granted 
in the annual agricultural appropriation acts, has made possible the 
gradual expansion of a greatly needed system of national standardi- 
zation. 

After thé establishment of the shipping point inspection service 
in 1922, work in the development of standards progressed very rap- 
idly. In that year the Department issued standards for seven more 
products and revised those for cabbage and potatoes. During the 
next 10 years an average of about six new standards for fruits and 
vegetables were added each year. By 1931 a total of 67 United States 
standards had been issued for 50 different commodities. Although the 
first standards were developed for trading in fresh products, the 
Department soon received requests for the development of standards 
that could be used by processors as a basis for purchase of their raw 
products. The first standards for this purpose were issued in 1923 
for cannery tomatoes. These were not satisfactory because of tol- 
erance provisions; therefore, in 1926 new standards were issued which 
embodied a different principle, that of an inspector sorting samples 
from growers’ loads to determine the percentage of each grade and 
of culls in the load. This system, which furnishes an incentive for 
growers to deliver the best quality possible, was widely accepted by 
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growers and processors and today is extensively used as a basis for 
contracts between processors and growers, not only for tomatoes but 
for 20 other products as well. 

Use of standards for some time usually demonstrates that changes 
must be made to keep them abreast of the latest developments. De- 
velopments such as the discovery of new injuries by new insects and 
diseases and changes in methods of packing call for revision of the 
standards from time to time. Thus, along with the development of 
new standards during the last 30 years, the Department has found it 
necessary to revise most of them from one to several times. In addi- 
tion, the Department each year has added some new standards. ‘To 
date a total of 108 United States standards for 61 different fruits and 
vegetables and 17 standards for 9 products not classed as fruits and 
vegetables have been issued. These standards include those intended 
primarily for use in wholesale trading and for use in contracting raw 
products for processing. 

Along with the development and revision of standards, it has been 
necessary to provide visual aid material to assist inspectors in main- 
taining uniformity of grade interpretations on factors such as shape 
and color that could not be defined in easily understandable language. 
One or more artists have been employed almost continuously during 
the last 25 years to paint plaster models of live specimens to illustrate 
grade factors. Department photographic fecilities also have been 
widely used to prepare photographs to illustrate certain types of 
grade factors. More recently it has been found that paintings on 
plexiglas provide the best method of illustrating certain types of 
grade factors such as internal color of tomatoes and watermelons and 
certain types of discolorations on other products. All of this visual 
aid material is made up in sets and distributed to all shipping point 
and terminal market inspection offices. 


D. FUNDS—-ANNUAL EXPENDITURES 


Funds available for this work have varied from about $40,000 to 
$60,000 annually except during the 11-year period 1923-33, when 
funds averaged approximately $10,000 more. Approximately $60,000 
was available in 1950 for these standardization studies. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


The promulgation of the 125 United States standards developed 
under this project has provided yardsticks or common denominators 
for sorting and describing the quality and condition of these com- 
modities in terms that are commonly understood across the country. 
The development of colored models to illustrate the standards has 
made possible uniform interpretation and application of the stand- 
ards. These standards have, therefore, formed the basis upon which 
buyers and sellers of these 70 different commodities can make futures 
contracts or deal at a distance by telephone, telegram, or letter with- 
out actually seeing the product. They have provided the basis for 
providing a ating wide impartial inspection service, for market 
news reporting, and for settling disputes and claims. Official stand- 
ards are basic to present-day marketing. 

These standards also have improved production—By providing a 
system of measuring quality which has generally assured larger re- 
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turns for superior products, the standards have served as an incentive 
for growers to give more attention to growing and preparing for 
market products which are of better quality. 


F. SOME ADDITIONAL WORK NEEDED 


Although United States standards intended for use primarily in 
wholesale trading have been developed for most products, there are 
still some products for which standards have not been issued. In the 
field of raw products for processing, however, standards have been 
issued for only 21 products and much remains to be done to cover 
the field. The recent developments in the quick freezing industry 
have materially increased the demand for such standards. Also, 
since the present United States standards cover so many products 
and such a broad field, the task of revision to keep them abreast of 
the times is a heavy one. The development of models and visual-aid 
material to assist inspectors in maintaining uniformity of grade inter- 
pretations must keep pace with changes in grade definitions and the 
development of new standards. The nature of the work makes the 
program a continuing one in order to best serve the needs of the fruit 
and vegetable industry. 


DEVELOPMENT OF CONSUMER STANDARDS FOR GRADES OF FREsH F RUvITs, 
FresH VeGEraBLEs, AND Eprste Trer Nuts 


(PMA—RM: c-387—Federal—RMA Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


United States consumer standards for fresh fruits, fresh vegetables, 
and edible tree nuts are intended for use primarily by prepackagers 
as a basis for packing and sale of prepackaged produce to retailers and 
as a means for consumers to purchase their supplies on the basis of 
official standards. Produce packed on the basis of these standards 
assures consumers that they are getting better quality and full value 
for their money, enables retailers to handle produce with less waste and 
spoilage, and tends to stimulate consumer demand for these products. 

The nature of the current work is to develop and revise United States 
consumer standards for fresh fruits, fresh vegetables, and edible tree 
nuts to be used as a basis for packing, purchasing, and selling such 
products at retail; and to develop objective methods for measuring 
physical characteristics related to market quality and market value 
of fresh fruits and vegetables. 


B. CURRENTLY ACTIVE LINE PROJECTS 


RM: c-387-1—Developing United States consumer standards for 
grades of fresh fruits and fresh vegetables. To develop United States 
consumer standards for apples, Italian sprouting broccoli, cauliflower, 
collards, mustard greens, and snap beans, all of which have been 
requested by industry representatives. 

RM: c-387-2—Developing objective tests for measuring quality 
of fresh fruits and fresh vegetables. To develop and test instruments 
and devices for measuring objectively the physical characteristics of 
fresh fruits and vegetables. 
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C. HISTORY AND EVOLUTION OF THIS WORK 


Certain consumer organizations many years ago requested the De- 
partment to issue consumer or retail standards for fresh fruits and 
vegetables. They pointed out that the grade designation assigned 
to most produce moving through wholesale channels lost its identity 
before reaching the retailers’ display benches because the produce was 
removed from the original shipping containers. For various reasons, 
consumer grades were » regarded as impractical, and they were not for- 
mulated in response to these requests. 

Following World War IT requests to the Department for consumer 
standards became more numerous. At this time postwar develop- 
ments pointed to great improvements and more speed in the distribu- 
tion and merchandising of fresh perishables. ‘These developments 
made it appear that the sale of produce packed to meet requirements 
of official consumer or retail standards would be feasible. The DVe- 
partment, therefore, began to conduct research with a view to issuing 
United States consumer standards for fresh produce. Investigations 
were first completed for potatoes, and consumer standards for this 
commodity were issued. 


D. FUNDS—ANNUAL EXPENDITURES 


Expenditures for the work have been as follows: 1949, $20,900; 
1950, $14,000. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


[ssuance of consumer standards.—Since issuing the United States 
consumer standards for potatoes, the Department has followed the 
policy of developing consumer standards for produets for which there 
seemed to be the greatest demand for standards. In 1948 consumer 
standards were made effective for fresh spinach leaves and fresh toma- 
toes, two products which are now distributed in large volume in con- 
sumer packages. The following year experience with the standards 
for spinach leaves demonstrated that slight changes should be made, 
and a revision was issued. During 1949 consumer standards “0 
celery stalks and fresh carrots also were issued. During the past yea 
increasing interest was shown in the development of consumer dana. 
ards, and standards for Italian sprouting broccoli, apples, corn on 
the cob, brussels sprouts, kale, and cauliflower were urgently requested 
by industry representatives. During the year investigations were 
completed, and official consumer standards for all of these products 
except apples and cauliflower have been released. The official stand- 
ards for apples and cauliflower will be made effective soon. 

Provision of Inspection Service—As an outgrowth of the develop- 
ment of consumer standards the Inspection Service is prepared as a 
part of its regular non-RMA service to furnish inspection to appli- 
cants in any part of the country either on a lot basis or on a continuous 
inspection basis. If an applicant packs his products under continuous 
inspection, which means that the inspector is in the plant at all times 
during packing operations, he is permitted to grade-label the con- 
tainers within the outline of the official USDA shield. 
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F. SOME ADDITIONAL WORK NEEDED 


More standards needed.—Al\though much progress has been made in 
the development of consumer standards in the last 3 years, it will take 
many years to develop standards for all the important fresh fruits 
and vegetables. Also experience demonstrates that standards must 
be revised from time to time to keep them abreast of latest: develop- 
ments. Work looking toward the development of standards for col- 
lards, snap beans, and mustard greens will be conducted in the imme- 
diate future, and it is planned to develop additional consumer stand- 
ards as the demand arises. 

Objective measures of quality needed.—There is also great need for 
more research to develop objective tests and methods for measuring 
physical characteristics of fresh fruits and vegetables in relation to 
market quality and market value. Organoleptic methods are now 
largely employed for determining maturity of most fruits and vege- 
tables; research looking toward development of more mechanical in- 
struments to measure this factor is needed. Research should also be 
continued to develop methods by which instruments now in use, such 
as tenderometers, texturemeters, and the like, can be standardized. 


DEVELOPMENT OF GRADES AND STANDARDS FOR Processep Frurrs AND 
VEGETABLES AND OrHer Propucrs 


(PMA: RM-c-85—Federal—RMA Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To (1) aid processors of fruits and vegetables in packing better and 
more uniform products; (2) permit inspection and certification as to 
quality, condition, and grade by Federal, Federal-State, or State In- 
spection Services; (3) enable processors, distributors, and retailers to 
market these products in a more orderly and efficient manner, and thus 
reduce marketing costs and increase returns to growers; and (4) 
assist loan agencies in arriving at equitable loan values by providing 
new and revised standards for grades of processed fruits and vege- 
tables and other processed products. The current work is particularly 
concerned with the development of new standards or improvement of 
present standards and development of devices for obtaining more 
uniform interpretation of quality requirements. The current work is 
limited, and only standards most urgently requested by the industry 
are undertaken each fiscal year. 


B. CURRENTLY ACTIVE LINE PROJECTS 


RM: c-85-5—Revise present and develop new U. S. standards 
for grades of canned fruits and vegetables and other products, except 
canned citrus and citrus fruit products. To develop data for revising 
the standards for canned asparagus, blueberries, plums, sweetpotatoes, 
brined cherries, applesauce, grape juice, cream-style corn, whole-grain 
corn, lima beans, and pimientos, as well as maple sirup and honey. 
To develop data for issuing new standards for canned cranberry 
sauce and tomato sauces. Devices that will improve the grading of 
honey, canned lima beans, canned sweetpotatoes, and others of these 
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products, and studies for improving the standards with respect to 
classification of color are being developed. 

RM: c-85-6—Revise present and develop new U. S. standards for 
grades of dried fruits and other dried and dehydrated products.—To 
develop data for revising the standards for dried applies and dried 
prunes. 

RM: c—85-7—Revise present and develop new U. S. standards 
for grades of canned and frozen citrus fruits and citrus fruit prod- 
ucts. To develop data for issuing standards for orange marmalade, 
frozen concentrated grapefruit juice, and frozen concentrated orange 
and grapefruit juice blend. To develop data for revising the stand- 
ards for canned concentrated orange juice, canned concentrated grape- 
fruit juice, and frozen concentrated orange juice. Methods will be 
studied and devised to improve the standards with respect to classifi- 
sation of color. 

RM: c-85-8—Revise present and develop new U. S. standards 
for grades of frozen vegetables, frozen fruits, and frozen fruit and 
vegetable products, except citrus fruits and citrus fruit products. 
To develop data for revising the standards for frozen asparagus, 
brussels sprouts, cauliflower, lima beans, blueberries and apples. To 
develop data for issuing new standards for frozen black-eyed peas. 
Devices for improving the grading of frozen lima beans, brussels 
sprouts, broccoli, and other products are being developed. 


C. HISTORY AND EVOLUTION OF THIS WORK 


The development of marketing standards for classifying the quality 


of processed fruits and vegetables was initiated in 1926 and emanated 
directly from the need for such yardsticks to measure and classify 
quality for administering the United States Warehouse Act. The 
fruit and vegetable processing industry was rapidly growing in im- 
portance, and a voluntary inspection service, such as had been estab- 
lished previously for fresh fruits and vegetables, was provided on a 
limited scale in 1931. The demand for quality standards to enable 
packers of canned, frozen, dried, and otherwise processed fruits and 
vegetables to produce a more uniform and better quality product and 
to facilitate marketing has shown a marked increase each year since 
that date. During the period 1926-47 the Department developed 90 
standards, and 12 new standards have been issued. At no time, how- 
ever, has the Department been able to handle other than some of the 
most urgent demands for development of standards for processed 
fruits and vegetables and other products. In this connection, con- 
tinual research is necessary to revise already existing standards to keep 
them in accord with marketing trends and new processing methods. 


D, FUNDS—-ANNUAL EXPENDITURES 


Expenditures for this work have been as follows: 1948, $35,500; 
1949, $48,800; and 1950, $55,000. 


E. EXAMPLES OF OUSTANDING ACCOMPLISHMENTS 


Standards for numerous products developed and kept up to date.— 
United States standards for grades have been developed for 69 canned 
fruits and vegetables, including such miscellaneous canned products as 
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peanut butter, maple sirup, pickles, and preserves or jams; for 24 
frozen fruits and vegetables; and 9 dried or dehydrated products. 

To keep the standards abreast of technological developments in 
food preparation and processing and of changes in marketing methods, 
continual research is being done as a basis for revisions in many of 
the older standards. Revisions made on the above standards to date 
total 115. 


To increase the efficiency of this work, an artist is developing visual - 


aids for illustrating grade requirements. These consist of paintings, 
drawings, painted models, carvings, and other devices for illustrating 
the color, defects, size, shape, trimming, and other factors of quality. 
Some of the aids developed include (1) models for grading diced 
canned carrots, (2) models for illustrating trimming and gouging 
permitted in canned white potatoes, (3) drawings illustrating grading 
canned green and wax beans with respect to size and seed to pod 
ratios, and (4) models illustrating trimming permitted in grades for 
canned pears. 

Ways developed to measure quality objectively —The development 
of some testing methods and instruments for determining quality 
objectively has been completed. In this connection the brine flotation 
test was developed for grading tenderness and maturity of canned 
and frozen peas, the Zimmerinan Comparator was developed to assist 
in determining color in tomato products, and the Bostwick Con- 
sistometer was developed for grading the consistency of tomato catsup. 
Permanent glass color standards have been developed for grading 
color of maple sirup, and similar color standards are being developed 
for honey. 

Processed fruit and vegetable standards to be effective must be 
developed on a national basis. In this connection the Department 
has obtained remarkable cooperation from the industry and from 
trade organizations in all of the producing areas. 


F, SOME ADDITIONAL WORK NEEDED 


Standards lacking for many processed products.—Research should 
be undertaken and data developed on many other processed products 
on which the Department does not now have standards for grades. 
For example, it has been impossible to work on canned soups,. fruit 
nectars, processed potato products, and many fruit and vegetable con- 
centrates such as frozen concentrated grape juice, apple juice, pine- 
apple juice, and tomato juice. In addition, some of the standards 
that have been in effect for some time need to be improved. 

Additional objective measures of quality needed.—As many objec- 
tive methods and tests as possible should be developed to enable the 
Government Inspection Service and all other users to interpret more 
uniformly the quality requirements in the standards. 

Accurate means of measuring the color of certain processed products 
are being studied, and simple, inexpensive visual comparators to place 
such color measurements into practical use should be developed. 

Objective methods are needed for determining the tenderness and 
texture of canned and frozen asparagus, green and wax beans, lima 
beans, and corn. Studies should be made to perfect methods for 
determining the consistency of such products as cream-style corn, 
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applesauce, jams or preserves, jelly, and other products in which 
consistency is a quality factor. 

Visual aids to standardization needed by industry.—The work to 
develop visual aids for improving the standards should be increased 
and provisions set up whereby such aids when developed could be 
furnished to the industry at reasonable cost. 


DEVELOPMENT OF GRADES AND STANDARDS ON GrarINn, Rice, Beans, 
Pras, Hay, Srraw, AND ReLaTep ComMopiriEs 


(PMA-—Federal—Marketing Farm Products Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To (1) review the existing Federal standards and methods of their 
application in the inspection of wheat, corn, barley, oats, rye, grain 
sorghums, flaxseed, soybeans, mixed grain, rice, beans, peas, ‘hay, and 
straw, and revise such standards as the need arises to make them more 
suitable for commercial usage; (2) conduct standardization studies 
on certain other commodities such as safflower seed, sunflower seed, 
mustard seed, popcorn, and buckwheat, to determine the need for 
Federal standards for such commodities and to develop new standards 
when an urgent need for them is evident; and (3) conduct studies 
designed to dev elop, improve, and standardize cake anical equipment 
and methods for use in grading work. The public is required to use 
the Federal standards for grains under the United States Grain 
Standards Act. Federal standards for rice, beans, peas, hay, and 
straw are permissive standards. The large number of commodity 
standards which must be continually serviced and the numerous prob- 
lems constantly arising in connection with the methods used in the 
inspection of these commodities which must be solved promptly 
requires that the few persons engaged in this work must work on 
several problems during the year ‘and that no individual can be 
assigned continually to any simple t task requiring a year or more of 
concentrated work. Special projects which require long periods of 
continuous concentrated effort, such as developing practic: al tests for 
determining the quantity and quality of oil in soybeans and flaxseed, 
for determining the degree of soundness of grain, for estimating the 
potential bread- -baking quality of — at, and for developing improved 
equipment for sampling grain in cars, must be performed with 
other funds. 


B. CURRENTLY ACTIVE PHASES OF THIS WORK 


Grain standardization.—To review the official standards under the 
United States Grain Standards Act, and the methods used in the 
practical application of these standards to the various grains moving 
in interstate and foreign commerce, in order to determine if such 
standards or methods should be revised or modified to meet. changes 
that occur in production and marketing practices. 

Rice standardization.—To review the United States standards for 
rough rice, brown rice, and milled rice, and the methods and procedures 
used in the practical application of these standards, in order to deter- 
mine if such standards or methods should be revised to meet changes 
that occur in production and marketing practices. 
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Hay standardization—To review the United States standards for 
hay and straw, and the methods used in the practical application of 
them, in order to determine if the standards or methods should be 
revised or modified to meet changes that occur in production and 
marketing practices. 

Equipment standardization—To study the equipment used in the 
official inspection services in order to determine if any of the items 
of equipment should be modified or replaced with new and improved 
devices to meet changes in production and marketing practices. To 
test equipment purchased in order to assure that it meets inspection 
requirements and to continue a system of testing periodically all in- 
spection equipment in service in order to assure uniformity in the 
—— of the standards. 

standardization of beans, peas, seeds, hops, grain products, ete— 
To review the United States standards for beans and for peas, the 
methods used in their practical application, and the existing instruc- 
tions and procedures for the inspection of hops and grain products, 
in order to determine if such standards, methods, or instructions 
should be revised to meet changes in production and marketing prac- 
tices; also, to conduct standardization studies on other commodities 
such as safflower seed, mustard seed, popcorn, etec., in order to de- 
termine the need for Federal standards, specifications, or inspection 
for such commodities and to develop standards, specifications, or in- 
structions for them when the need justifies such action. 


C. HISTORY AND EVOLUTION OF THIS WORK 


Work on development of grades and standards for grain and for 
inspection equipment was initiated in 1906 because of many com- 
plaints regarding the lack of uniformity in grain grades and stand- 
ards established by trade organizations in some of the grain markets 
and by some of the State departments of agriculture. This work 
from 1906 to 1916 was the basis for the promulgation of Federal grain 
standards under authority of the United States Grain Standards Act 
of 1916. Other phases of the work were started later and resulted in 
the development and promulgation of permissive standards for hay 
in 1925, milled rice and rough rice in 1927, dry edible beans in 1931, 
straw in 1933, dry peas in 1935, brown rice and split peas in 1936, 
and lentils in 1942, and in the establishment of a Federal-State hop 
inspection service in 1944. Most of these standards have been revised 
several times since they were first promulgated. Introduction of new 
varieties and strains, and changes in production and marketing prac- 
tices create a need for continuing standardization work designed to 
maintain suitable standards of quality for farm products. 


D. FUNDS-—-ANNUAL EXPENDITURES 


The funds available for this work increased from the nominal 
amount of about $10,000 used to initiate the work in 1906 to a high 
of about $250,000 per year in the early 1920’s. In the early 1930's 
funds were reduced to about $120,000. This reduction reflected the 
discontinuance of a research project on the malting qualities of barley 
and of extensive grading demonstrations and educational programs. 
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There have been only minor fluctuations in the amount of funds 
available for this activity since the early 1930's. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


The development of quality standards that are accepted and applied 
nationally —Measures of quality that are applied uniformly through- 
out the United States and that are revised from time to time to keep 
them current with trade practices have been established for barley, 
corn, flaxseed, grain sorghums, oats, rye, soybeans, wheat, mixed grain, 
brown rice, milled rice, rough rice, hay, straw, beans, peas, split peas, 
lentils, and hops. These measures of quality are used as a basis of 
trading in these commodities. 

The development and standardization of grain-grading equipment. 
—Many of the items of equipment that are used in the routine in- 
spection and grading of the commodities listed above were developed 
under this project. These include rapid moisture-testing devices, 
sampling devices and equipment, grain and seed cleaning machines, 
and devices for mixing and subdividing samples. Some of these 


items on which public service patents have been granted are the 
Brown-Duvel moisture tester, the Boerner divider, the spout sampler, 
and the Christie high-frequency desiccator. 

The development and standardization of methods for determining 
quality factors in grain and related commodities —Many of the meth- 
ods used in testing the commodities listed above have been developed 
and standardized under the project. Methods for determining mois- 


ture content, test weight per bushel, soundness, freedom from foreign 
material and insect infestation, dockage, milling and baking quality 
of wheat, oil content in soybeans and flaxseed and iodine number of 
their oils, and milling quality of rough rice have been developed. 


F. SOME ADDITIONAL WORK NEEDED 


Development of more accurate official moisture-testing methods.— 
Present methods used in the inspection of grain, rice, beans, and peas 
are open to criticism because the official moisture-testing methods upon 
which all practical moisture-testing methods are ened are subject to 
errors, part of which are caused by differences in humidity; and the 
practical moisture-testing methods are often subject to considerable 
error when applied under certain conditions. Practical moisture- 
testing methods for use in the routine inspection of hay, straw, hops, 
and certain classes of beans and peas have not been developed. The 
moisture content determines to a large extent the keeping quality of 
farm commodities and it is important to provide simple, rapid, and 
reliable moisture-testing methods that can be used in the routine 
inspection of these commodities. 

Development of practical methods for determining malting quality 
of barley —Certain factors in barley such as protein content, viability, 
and potential yield and quality of malt are considered to be very 
important quality measurements for barley to be used for malting 
purposes. ‘There are no pers methods for determining these fac- 
tors that would be suitable for use in the routine inspection of barley, 


and limitations on these factors are not provided in the official grain 
standards for barley. 
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DervELOPMENT OF GRADES AND STANDARDS FOR LivestocK AND MEATS 
(PMA—Federal—Marketing Farm Products Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To obtain for livestock growers returns more closely in line with 
the quality of their products and to facilitate the nahh of live- 
stock and their products. The current work consists primarily of 
demonstrations of the standards for grades of meat to various con- 
sumer groups, the preparation and revision of specifications for the 
purchase of meats by Federal and other institutions, and the revision 
of several of the standards for grades of livestock and meats. 


B. CURRENTLY ACTIVE PHASES OF THIS WORK 


Demonstrational work.—An active program is currently under way 
to acquaint homemakers, dietitians, school lunchroom managers, and 
other institutional users of meat with the differences in the various 
grades of meat, and with the suitability of meat of each of the grades 
for different purposes. The certification service performed by meat 
grading personnel to insure vendor compliance with purchase speci- 
fications is being explained to institutional-type users of meat and 
others. 

Revision of standards —A revision of the standards for grades of 

carcass beef has recently been proposed, and numerous meetings have 
beth held explaining the proposal. The changes include the splitting 
of one grade into two, the combining of two grades into one, and 
renaming some of the grades. The proposed revisions make the 
standards much more explic it in that they indicate certain minimum 
requirements for some of the grades and also indicate the relative 
importance of the major grade factors. C orresponding changes have 
been prepared in the stand: irds for grades of slaughter cattle and for 
veal and calf, and it is planned to ‘recommend their adoption if the 
changes in the beef standards are approved. 

P reparation and revision of specifications.—Considerable work is 
currently being done on the preparation of new and revision of exist- 
ing specific ations for the Federal Specifications Board. These speci- 
fications are designed to furnish the basis for purchase of meat by 
other Federal departments for Federal institutions, Armed Forces, 
and so forth. Similar work is frequently done for other types of 
institutions, steamship lines, or like users of large quantities of rather 
definite sorts and kinds of meat. 


Cc. HISTORY AND EVOLUTION OF THIS WORK 


The development of standards for market classes and grades of 
livestock was started in 1916 and those for meat some 10 iy later. 
These original standards were based on factors used by the trade in 


evaluating market livestock and meat. ‘These standards were de- 
signed to provide the basis for reporting wholesale trading in live- 
stock and meat and for conducting a Federal meat grading service. 
From the time that these standards were originally prepared until 
World War II, major emphasis was placed on demonstrating their 
application and carrying on educational programs designed to illus- 
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trate their advantages and to encourage wider use. The general de- 
mand for and effectiveness of these two services is reflected in the wide- 
spread use that is made of them. The market news reports of prices 
paid for livestock and meats on the basis of Federal dan and grade 
standards have been very widely adopted. ‘The reports are regarded 
as the best evaluation of the livestock and meat markets, and wide 
dissemination is made of them by newspaper, radio, and mail. A 
steady increase in the voluntary requests for grading of meat attests 
to the value of the meat grading service. During World War IT the 
standards furnished the basis for the compulsory grading of all beef, 
veal, lamb, and mutton. No major changes have been made in the 
standards since they were first prepared, but their expanded use on 
a voluntary basis since the war has brought into rather sharp focus 
some of their deficiencies. It has become almost imperative that all 
available information and techniques be employed in revising the 
standards and that a carefully planned research program be instituted 
to furnish more definite criteria upon which the standards can be 
based. Such a research program was initiated in 1947 by the alloca- 
tion of Research and Marketing Act funds for the purpose under 
project RM: c-90 (p. 211 of ch. 1). 


D. FUNDS—-ANNUAL EXPENDITURES 


There have been no significant increases in funds for this activity 
since its inception in 1916, The amount available for 1950 is $23,890, 
which represents an approximate yearly average except for increases 
for increased pay and other costs. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


The most tangible accomplishment of the standards for classes and 
grades of livestock and meat is the marked increase in demand for 
federally graded meats and in the direct use that is made of the stand- 
ards in the conduct of the Federal Market News Service for livestock 
and meat. The use of the Federal standards in connection with mar- 
ket reporting and meat grading is recognized as an integral part of the 
marketing process. ‘The standards are used extensively by all seg- 
ments of the trade in the conduct of their business. 

Another noteworthy accomplishment has been the use made of the 
various semitechnical publications which discuss, illustrate, and other- 
wise elaborate on the official standards. These publications are the 
only such references available and have been very widely used in 
teaching courses related to livestock and meat marketing in high 
schools and colleges. 

Less tangible but nonetheless important has been the contribution 
made by the standards in reflecting consumer demand for meat to 
producers of livestock. Much of the great improvement that has been 
made in livestock production can be attributed to the widespread use 
of demonstrations and related educational material which have ac- 
quainted producers and consumers with the standards and provided 
the means whereby the demands of the consumers could be relayed 
back to the producer. 
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F. SOME ADDITIONAL WORK NEEDED 


Greater emphasis should be placed on the consumer-education pro- 
gram which has been in progress only a relatively short time. Wide- 
spread dissemination of information on meat grades would do much 
to aid consumers in their selection of meat from the standpoint of 
both use and price. Expansion of this type of work will aid in making 
the proposed changes in the beef grade standards fully effective. 
Similar demonstrational work involving standards for livestock also is 
needed. 

Educational material such as posters, models, semitechnical publica- 
tions, exhibits, etc., relating to livestock and meat grade standardiza- 
tion is in need of revision and modernization. 

Fundamental information on the identification and evaluation of 
factors affecting quality in livestock and meat is needed so that the 
standards may be made more objective and so that they may more 
accurately reffect the great differences that exist in these commodities. 
A beginning on the accumulation of such data is being made with 
funds provided under the Research and Marketing Act of 1946. 


IMPROVING THE ADEQUACY or GRADES AND STANDARDS 


(PMA-—-BAE—RM: c-133—Federal-State—RMA Funds) 


A. PURPOSE AND NATURE OF CURRENT WORK 


Through the increased use of United States grade standards, to 
(1) reduce marketing costs by facilitating direct trading over dis- 
tance between shippers and distributors; (2) reduce waste by assur- 
ance that farm aadinein are suited to the needs of buyers before they 
are shipped; (8) protect farmers and consumers by ensuring that 
farmers who produce quality are paid for doing so and that con- 
sumers get the quality tor which they pay; and (4) provide a sound 
basis for market news reporting. To achieve these goals, current 
work is particularly concerned with a reevaluation of the Depart- 
ment’s widely decentralized program of grading agricultural prod- 
ucts in the light of modern trends in marketing and the grading work 
done by State and private agencies. Emphasis is given to finding 
methods by which grading may be done more dihciently and in a way 
that will provide more consistent interpretation of standards by 
graders so as to reduce the cost and improve the services of the United 
States grading program. Steps are being taken to improve the gen- 
eral acceptance of grades through simplified uniform terminology 
and by increased attention in grades to market acceptance and con- 
sumer demand for various qualities of individual farm products. 


B. CURRENTLY ACTIVE LINE PROJECTS 


RM: c—133-1—Review of present grades and standards. To relate 
grade terminology, specifications, and measurements to present-day 
marketing needs and to changes which have occurred in the produc- 
tion, handling, and uses of commodities so that grades will better 
serve the needs of farmers, consumers, and marketing men. 

RM: c-133-2—A comparison of grade specifications, number of 
grades, and grade terminology used for various commodities. To 
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facilitate public understanding of grades by bringing about a greater 
degree of uniformity in the interpretation and administration of 
grades among the diffe rent grading services in the Department. 

RM: c—133-3—Research on improved methods for testing of food 
quality. To evaluate the adequacy of present statistical methods used 
in rating food quality and to determine whether new statistical meth- 
ods now used in other fields might be more effective. 

RM: c-133-5—Improvement of sampling methods in grading and 
inspection of fruits and vegetables. To appraise the adequacy and 
efficiency of sampling now used in inspection and grading of fresh 
fruits and vegetables, and to develop and rec ommend appropriate 
statistical methods for selecting samples for grading that are more 
representative of the lots from which they are taken. 


C. HISTORY AND EVOLUTION OF THIS WORK 


For more than 30 years the Department has conducted grading and 
inspection programs inaugurated to improve marketing prac tices and 
to Facilitate the marketing of farm products, by making it possible 
for buyer and seller to transact business without both parties actually 
seeing the product at the time of sale. During these years every at- 
tempt has been made to keep abreast of changing market methods, 
the development of fanaueeedl varieties, and the desires of the trade 
and the consumer. However, existing facilities within the Depart- 
ment did not make it possible to fully appraise the adequacy of the 
grades and standards program in meeting marketing needs, and for 
that reason this project was initiated in “December 1947. This was 
the first attempt at a comprehensive appraisal of the Department’s 
se and standards program. Early stages of the work have been 

evoted in large part to gathering fundamental information regard- 
ing the program as a basis for further analysis. Special attention 
was given to the extent of use of grades by commodities and by States. 
Studies were made of grade terminology and methods of presenting 
United States standards in order to increase uniformity and thereby 
improve public understanding of the standards. Comparisons were 
made between United States standards, State standards, and Federal 
ee of the Federal Specifications Board, in order to bring 
about greater uniformity. Several small “service” studies have been 
made to aid the different grading services on problems unique to them. 
The quality factors making up grades have been studied in relation 
to their effect on market prices in order to evaluate the usefulness of 
market price and quality relationships in the promulgation of grade 
standards. Projects have been started to improve uniformity in the 
application of grades by the Federal graders, and to appraise statis- 
tical methods for sampling lots of commodities. 


D. FUNDS-—-ANNUAL EXPENDITURES 


Expenditures for this work have been as follows: 


| 
PMA | BAE | Total 


$6, 600 | $2, 600 | $9, 200 
27,000 | 9, 500 | 36, 500 
27, 800 25, 500 53, 300 
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FE. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Achievement of greater uniformity among grade standards for 
eggs.—A. publication analyzing differences between United States 
grade standards for eggs and those promulgated by States attracted 
the attention of State ‘marketing specialists, and was requested by 
many industry and State people. Largely as a result of this renewed 
interest, several States have revised their egg standards, and the trend 
toward uniformity in grade standards for eggs has been increased. 

Measurement of United States and commercial grade quality fac- 
‘ors in relation to price.—For the first time differences between United 
States and commercial grade standards for rep seer poultry were 
determined and the quality factors used in both were related to prices. 

This information is being analyzed by the PMA, and the extent. to 
which present grades can ‘be revised in'line with this new information 
to make them more nearly adapted to the needs of the trade is not 
yet known. At present less than 10 percent of all poultry is sold on 
the basis of United States grades. Wider acceptance and increased 
use of United States standards by the poultry trade through grade 
improvements would lessen the need for buyers’ inspection of poul- 
try, thereby lowering distribution costs and making possible direct 
purchases of poultry by retailers from processing plants. Even 
a small reduction of costs in the distribution of the approximately 
800,000,000 pounds of commercial broilers sold in the United States 
would result in large total savings in the cost of marketing poultry 

Development of interest in acceptance of uniform tobacco grade 
standards.— pilot study of the relationships between United States 
tobacco grades and tobacco buyers’ grades interested several States 
in the need for wider acceptance of a uniform grading system by the 
tobacco industry, which has traditionally been quite “secretive about 
grades used. Acceptance of United States grades would result in 
large reductions in the cost of marketing tobacco. It would do this 
by lessening the need for individual inspection by buyers of each com- 
pany of eac ch of the millions of lots of tobacco offered for sale on over 
150 tobacco auction floors. Both the number of tobacco buyers and 
the amount of warehousing facilities now in use could be reduced. 

First step toward achieving comparability in terms used to designate 
United States grades.—A study of terms used in United States grade 
standards showed that 112 different terms were used. Moreover, 
United States Grade No. 1, for example, might be top quality for one 
commodity and third quality for another. Since grades to be fully 
effective in marketing must provide easily understood common denom- 
inators for describing quality or condition of commodities, recom- 
mendations were made for use by PMA to achieve greater uniformity 
in the use of terms in United States grades. 

Development of the use of statistical methods in grading.—By the 
application of statistical methods to grading and grading research, 
costs of the work have been lowered and improved services have been 
provided: (1) The number of fibers needed to be measured in inter- 
laboratory experiments with wool top is being sharply reduced; (2) 
a mathematical formula and chart for its use have been developed, 
which permits the objective combination of grade factor ratings into 
a composite grade of beef and permits direct reading of the grade; (3) 
statistical methods were developed for check-testing for pullorum 
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disease of poultry under the national improvement plan, and the 
recommended procedures would result in substantial reductions in 
costs of doing the job; and (4) at the request of the Dairy Branch a 
butter price analysis was made which showed no price justification at 
the creamery level for the development and smatticieanen of an in- 
termediate grade between A and B butter which was recommended 
by some groups. 
F, SOME ADDITIONAL WORK NEEDED 


Development of uniformity in grade application by improving 
methods of grader selection, training, and supervision—Uniformity 
among graders in the application of standards is paramount to the de- 
velopment of more reliable grades. To achieve a higher degree of con- 
sistency among graders carefully controlled tests of grading are neces- 
sary to show where and why graders differ in judging quality as a 
guide to selection, training, and supervision of graders. Ways must 
be found to improve methods of selecting grades, to conduct more 
effective training and refresher courses, and to secure adequate super- 
vision and better methods of controlling subjective estimates of 
graders. 

Comparisons of USDA grade standards with those in use by other 
public and private agencies —The chiet reason for the initiation of 
USDA grade standards was the multiplicity of private grade stand- 
ards which caused confusion and raised the cost of marketing. In 
addition to United States grade standards, both State and private 
standards exist. Often these various standards conflict. Careful com- 
parisons of State and private grading systems for various commodities 
with United States grade standards and reasons for existing differ- 
ences are needed (1) to point out where unnecessary market confusion 
exists due to the existence of conflicting standards, (2) to furnish 
objective information toward improving United States standards so 
they are more closely adapted to market needs and hence can be more 
widely used. 

Development work to increase use of United States tobacco stand- 
ards by tobacco companies.—The grading of tobacco according to 
United States standards is now done under the Tobacco Inspection Act 
of 1935 on nearly all loose-leaf auction floors to protect tobacco pro- 
ducers by giving them market information. The United States 
grades have not achieved their additional possibilities toward lower- 
ing tobacco marketing costs, because tobacco companies continue to 
use their own grading systems, which vary in numbers and names of 
grades from those of other companies. The use of United States grade 
standards by companies would make personal inspection at each floor 
unnecessary so that less manpower and fewer facilities would be 
necessary for tobacco marketing. This study would involve com- 
parisons of United States and company grades over several years, and 
close work with individual companies. 

Measurement of the adequacy of grades in meeting market accept- 
ance and consumer demand.—A\though the policy of USDA is to es- 
tablish grades in accordance with the order of quality recognized by 
the market, little objective information regarding users’ preferences 
for quality is now available. Studies of the relationship bet ween prices 
and quality factors involved in grading would aid in improving grades 
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so that they would become more useful to industry and consumers 
and thereby would extend the use of USDA grading. Grades that 
reflected consumers’ preferences would result in farmers receiving 
payment for quality in accordance with consumers’ willingness to pay 
for quality. Work of this kind is badly needed since the Department’s 
grades, originally set up for wholesale trading, are being used more 
and more at the retail level. 

The development and organization of the United States grades and 
standards program.—The Department’s grades and standards pro- 
gram for each commodity has been developed separately, with little 
coordination between commodities. No comprehensive statement or 
study has been made that affords a bird’s-eye view of the whole pro- 
gram. In view of the size and importance of the grading program 
in marketing, a broad study of this kind is urgently needed for the 
use of PMA in guiding the direction of the work and in promoting 
the general public’s understanding and acceptance of United States 
grade standards. The work would involve some historical research, 
cooperation from all PMA commodity branches in the preparation 
of a statement for each brand showing its policies, authorization, 
coverage, and use of its standards, administrative problems, and pro- 
cedures; the development and growth expected or proposed, the col- 
laboration between Federal and State people, etc. ; and coordination of 
the material into a well-rounded program. 

Coordination of Army procurement specifications and specifications 
of the Bureau of Federal Supply for agricultural products with 
United States grade standards.—There are conflicts between the pro- 
curement specifications for agricultural products used by the armed 
services and the Federal Bureau of Supply and their application. 
and the United States grade standards ant their application. These 
differences cause confusion and duplication of inspection and hinder 
the flow of products to users. Particularly during World War II, it 
was found that these differences hindered the procurement effort and 
resulted in the misallocation and waste of resources. It is important 
that these conflicts in specifications and grades issued by Federal 
agencies be resolved before any new national emergency arises. 


Marker INspecrion oF Datry AND Pouttry Propucrs 
(PMA—Federal—Market Inspection of Farm Markets) 
A. PURPOSE AND NATURE OF CURRENT WORK 


Market inspection of dairy and poultry products is designed to 
facilitate marketing by providing inspection and grading service for 
producers, shippers, processors, consumers, and other interested par- 
ties. It promotes efficient trading by furnishing assurance to sellers 
and buyers as to the quality of the product of a given lot in terms 
which are understood by all segments of the industry, even though 
the buyer may be thousands of miles away. The nature of the service 
is to inspect for wholesomeness and condition and to grade for quality 
factors such dairy and poultry products as butter, cheese (processed 
and natural), dried milk solids, dried ice-cream mix, evaporated milk 


condensed milk, dried whole milk, shell eggs, frozen eggs (whole 
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whites, yolks, salted yolks), dried eggs, live poultry, and domestic 
rabbits, dressed, ready-to-cook poultry and rabbits, and poultry foods. 

The work is performed at the request of financially interested indi- 
viduals on a fee basis, since the work must be self-sustaining. It is 
performed by graders employed by the Federal Government or by 
cooperating State agencies supervised by the Federal Government. 


B. CURRENTLY ACTIVE PHASES OF THIS WORK 


Current work is carried on in four general fields: (1) Grading of 
dairy products; (2) grading of poultry products; (3) inspection of 
dressed poultry and rabbits for condition and wholesomeness; (4) 
grading of dairy and poultry products on a continuous inspection 
basis in dairy and poultry processing plants. 

The Dairy and Poultry Inspection and Grading Service maintains 
a number of laboratories to make chemical and bacteriological tests 
necessary for the grading of certain dairy and poultry products and 
to assist in control of the operations in dairy and poultry process- 
ing plants. 

Grading service on dairy and poultry products is available to pro 
ducers, processors, and distributors in every State. Cooperative agree- 
ments with State agencies for carrying on the service are in effect with 
47 States, as well as a number of large trade organizations. 


C. HISTORY AND EVOLUTION OF THIS WORK 


Grading dairy products was started during World War I at the 


request of the Navy. The dairy industry found it useful, and a small- 
scale butter-grading service was offered to industry at a few markets 
in 1919. Two years later the Department offered grading and inspec- 
tion services jointly with State governments. Cooperative agree- 
ments between Federal and State Governments have since become a 
basic feature of these services. In 1932 the services were rendered 
on a Federal-State basis in all the principal terminal markets. Dur- 
ing that same year work was started on a turkey-grading service at 
shipping points. Regional cooperatives were particularly interested 
in that type of service. Other poultry-grading service was requested 
by industry, and the amount of grading increased throughout the 
country. Poultry inspection for condition and wholesomeness was 
first offered to the industry in 1928. 

During World War II the demand for grading service, in connec- 
tion with lend-lease activities and the war effort generally, greatly 
expanded the volume of the work. It was during World War IT that 
the grading service for egg products on a continuous-inspection basis 
in egg-processing plants was started. Since the war the service has 
been used not only by Federal and State procurement agencies, but 
has also been used to a greater extent by processors who wish to have 
their product identified as to grade. Since the war the volume of 
requests by commercial agencies has more than offset the discontinu- 
ance of the use of the service for lend-lease and price-support purposes. 
Today the inspection and grading service is a common feature at a 
large proportion of the dairy and poultry-processing plants both at 
shipping points and receiving markets. 
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D. FUNDS--ANNUAL EXPENDITURES 


Funds appropriated for this work were increased from time to time 
as the service was expanded. In 1922, $12,000 was available and this 
increased to $57,000 in 1940. Since that time additions have been 
made only for increased salary and other costs. The appropriation 
in 1950 was $75,000. 

Prior to 1940 it was the practice under cooperative agreements to 
have collections made by the cooperating agency deposited i in various 
banks and the ace ounting therefor performed by such agencies. The 
expenses incurred in connection with inspection service were paid 
by the cooperating agency from these collections and a stipulated 
percentage or amount deposited into the Federal Treasury. 

In order for the Federal Government to maintain a better control 
over the funds and activities under cooperative agreements, a trust 
fund procedure was developed late in the fiscal year 1939. Since that 
time fees for inspection service collected pursuant to cooperative 
agreements have been deposited in Federal trust funds and used for 
defraying costs of the service. -Expenditures under trust fund for 
— project reflect a continuous increase from $90,000 in 1940 to 
$2,500,000 in 1950. 

The revenue from the work under this project has been sufficient in 
nearly every year to cover a large part of the costs incurred. In 1950 
98 percent of the total cost of the service was covered by revenue, 


EK. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


The outstanding accomplishment of the dairy and poultry inspec- 
tion and grading service has been to make available to the dairy and 
poultry industries in every part of the United States a grading service 
to certify as to the class, condition, quality, and grade of the various 
dairy and poultry products on which it renders service. This service 
has enabled processors to place in retail stores poultry products and 
dairy products with consumer grades marked thereon, assuring the 
consumer the quality desired. The quantities of products inspected 
and graded in 1950 were as follows: Butter, 556,682,931 pounds; 
cheese, 210,055,063 pounds; eggs, 382,277,370 dozen; poultry (ship- 
ping point and terminal market), 245,488,113 coer Souad poultry 
(inspected for condition and wholesomeness) , 388,422,446 pounds; live 
poultry, 3,227,391 pounds; turkeys (dressed), 216,741,913 pounds; 
frozen eggs, 19,473,420 pounds ; dry milk, 768,745,663 pounds; evapo- 
rated milk, 1,423,813 cases; dried eggs, 179,957,067 pounds; processed 
eggs, 449,306,360 pounds. 


F. SOME ADDITIONAL WORK NEEDED 


This service is provided in accordance with the expressed needs of 
the industries involved. As those needs expand and additional 
requests for service are received, the work should be expanded 
accordingly. 
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INSPECTION OF FREsH FRUITS AND VEGETABLES 
(PMA—Federal-State—Regular and Trust Funds) 
A, PURPOSE AND NATURE OF CURRENT WORK 


To provide all segments of the fresh fruit and vegetable industry, 
including growers processors, cooperatives, packers, “and others, and 
transportation and governmental agencies with official, accurate, un- 
biased inspection and certification as to quality, condition, and grade 
of fresh fruits, vegetables, and edible nuts. 

The current work consists of two general types of service, namely, 
shipping point and destination market inspection. The shipping 
point inspection service is conducted jointly with State departments of 
agriculture, extension services or similar agencies under cooperative 
agreements with each of the 48 States and the Territory of Hawaii. 
The State agencies recruit jointly and employ the inspectors, collect 
fees, and place them in a local Federal-State fund, and pay operating 
costs from this fund, Federal supervising inspectors train and license 
the inspectors and supervise the work. The work at point of origin 
covers produce packed for shipment to terminal markets for con- 
sumption there and products delivered by producers to canning or pro- 
cessing plants. Federal-State certificates are issued covering these 
inspections, 

Destination or receiving market inspections are made generally by 
Federal inspectors and consist of inspection and certification of com- 
mercial carlots and truck lots of fruits and vegetables. Applications 
are accepted from any financially interested party and often involve 
disputes arising from commercial contracts or railroad or steamship 
damage c laims. The inspections, all of which are made on a fee basis, 
include appeals from previous inspections made at point of origin. 

Also, receiving market work includes inspections of commodities, 
such as onions and potatoes, at time of delivery on futures exchanges 
to determine whether the product meets the specifications of the ex- 
change. Destination work also includes inspections of less than carlot 
quantities for public and private agencies on the basis of U.S. grades, 
Federal specifications, or special specifications. The Army, Navy, 
Veterans’ Administration, and others take advantage of the services of 
these commodity experts who are stationed throughout the country. 
Federal certificates are issued covering receiving market inspections. 


B. CURRENTLY ACTIVE PHASES OF THIS WORK 


Shipping — inspection is being provided under continuing agree- 
ments with 48 States and the Territor y of Hawaii. In addition, 70 
offices providing terminal market inspection are in operation. In all, 
1,253,658 carlots or carlot equivalents of fresh products were inspected 
during the fiscal year ended June 30, 1950. 


C. HISTORY AND EVOLUTION OF THIS WORK 


This work started at the time of World War I. On August 10, 1917, 
Congress passed an amendment to a war emergency bill, to facilitate 
the distribution of agricultural products. The act gave the Secretary 
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of Agriculture authority to certify to shippers the condition of fruits, 
vegetables, and other food products, when received at such important 
central markets as he might from time to time designate. It provided 
that certificates issued by authorized agents of the Department shall be 
received in all courts as prima facie evidence of the truth of the state- 
ments therein contained. 

During the first fiscal year only about 6,000 inspections were made. 
Many of these were for the Food Administration upon request of local 
administrators. Authority was needed to make inspections for receiv- 
ers, transportation companies, and others having a financial interest. 
In the Agricultural Appropriation Act for the fiscal year 1919, the 
language was changed so as to open the inspection service to all finan- 
aathy interested parties and to authorize inspection for quality as well 
as condition. It also provided for the charging of fees for the service. 

In the agricultural appropriation bill for the fiscal year 1923, author- 
ity was given the Department to certify quality and condition of 
fruits and vegetables at shipping points as well as at central receiving 
markets. 

This was all of the authority needed for the gradual expansion of a 
greatly needed system of national standardization. Sufficient funds 
were not provided for the new shipping point inspection service, so 
cooperative agreements were entered into with State departments of 
agriculture and other State agencies. The agreements varied consider- 
ably in details but were basically the same. The State agencies col- 
lected the fees, placed them in special accounts, and paid the inspectors’ 
salaries and other costs of the service from them. Thetis were re- 
cruited jointly by the cooperating parties. 

The products from many States moved to the same central markets. 
Grade interpretations and inspection methods had to be uniform in 
all shipping and receiving areas, so the functions of training, licensing, 
and supervision of the inspectors were retained by the Federal Depart- 
ment. Supervising inspectors were trained and stationed in field 
offices to supervise the shipping point inspections in one to three 
States. During 1923, the first fiscal year of operation, 72,466 carlots 
of fruits and vegetables were inspected at shipping point. 

With the passage of the Perishable Agricultural Commodites Act in 
1930, shippers and receivers found it highly desirable to have inspec- 
tions at shipping point and also in destination markets to facilitate 
settlement of disputes involving commercial contracts. 

With the increased interest in the processing of fruits and vegetables, 
producers and processors needed standards to use as a basis for con- 
tracts and also an impartial service to interpret the standards. Fed- 
eral grades for many raw products for processing were developed and 
issued. Some of these have been used extensively as a basis for in- 
spection of producers’ truckloads at time of delivery to processing 
plants. Producers of tomatoes and apples for canning and oranges 
for frozen concentrated juice have taken advantage of this service on 
a very large scale. Processors’ contracts with growers specify prices 
based on quality and grade. Inspectors determine the percentage of 
each grade in the grower’s load, and the proportion of each grade 
present determines the price received by the grower. This results in 
growers receiving prices in line with the quality of the product de- 
livered and encourages production of high quality stock. The pro- 


a 





ce 


SU 





STANDARDIZATION, GRADING, AND INSPECTION 2311 


cessor obtains a maximum amount of good quality stock and so is able 
to pack an improved product at a reasonable cost. 

Public and private agencies procure increasing quantities of their 
supplies on a basis of contracts requiring Federal inspection. 


D. FUNDS——-ANNUAL EXPENDITURES 


Funds appropriated for this work were increased from approxi- 
mately $100,000 in 1919 (the first appropriation under regular funds) 
to $330,000 in 1933, as the service expanded. In 1934 funds were 
reduced to $240,000 as a result of economy reductions. This amount 
was gradually increased from that time to about $310,000 in 1940. In 
1948, $15,000 was provided to extend the service to steamship com- 
panies in New York City and Philadelphia. This, together with 
additions made from 1941 to 1950 for increased salary and other costs, 
resulted in a total appropriation of about $525,000 for this work 
in 1950. 

Prior to 1940, it was the practice under cooperative agreements to 
have collections made by the cooperating agency deposited in various 
banks and the accounting therefor performed by such agencies. The 
expenses incurred in connection with inspection service were paid by 
the cooperating agencies from those collections and a stipulated 
percentage or amount deposited into the Federal Treasury. 

Since 1940 many cooperative agreements have been amended to 
include in their provisions the establishment of trust funds to expand 
the inspection service on fresh products at some terminal markets. 
The shipping point inspection service is still handled under the old 
procedure. 

Expenditures from trust funds and amounts reimbursed to the 
appropriation totaled about $2,340,000 in 1950. In the early 1930's 
from 60 to 70 percent of the total Federal cost was covered by 
revenue; in 1950 over 90 percent. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISH MENTS 


The almost universal use of the United States grades and standards 
by all segments of the fresh fr uit and vegetable industry was largely 
brought about by the inspection service.—The success of the stand- 
ardization program during the last 30 years has greatly improved the 
marketing and distr ibution of fresh fruits and vegetables. 

Shipping point inspectors located throughout the country in every 
important fruit and vegetable shipping area at the time the crops are 
harvested and packed have shown growers and packers how to grade 
and pack to the United States standards. They have inspected the 
produce as it was being loaded into cars and issued certificates which 
correctly reported the grade. 

Over a long period of years they have been so impartial in certi- 
fying the results of their inspections that dealers in terminal markets 
have become accustomed to buying on the basis of United States 
grades and inspection. Terminal buyers know that if they question 
the correctness of a grading, an appeal inspection can be obtained and 
an inspector will review the original findings and determine whether 
an error was made and, if so, will correct it. The combination of the 
shipping point service and the terminal market appeal procedure has 
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resulted in almost universal use of United States grades, standards, 
and inspection as the tools for merchandising fruits and vegetables. 

The inspection service has provided basic training in the proper 
marketing of fruits and vegetables for hundreds of young men who 
have developed into leaders in this field—Since its inception, the 
inspection service has recruited young men interested in perishables. 
Training classes have been conducted regularly in New York or 
Chicago to provide instruction and demonstration of grades, inspec- 
tion procedure, refrigeration principles, market diseases of perish- 
ables, commercial varieties, packing methods, methods of loading 
refrigerator cars, and many marketing principles. In the producing 
areas, training classes have been held at the start of each commodity 
shipping season to train the young inspectors in grade interpretations, 
inspection methods, and all phases of marketing the crop. 

Inspectors have been encouraged to move from one area to another 
as the crops mature, thus increasing the number of products with 
which they are familiar. As men become more experienced in han- 
dling perishables their services are in greater demand. Some have 
gone back to family fruit and truck farms. Others are now mana- 
gers of cooperative fruit or vegetable shipping associations. Many 
are in the commercial shipping or receiving business. Some hold 
responsible jobs with State departments of agriculture, extension 
services, and State agricultural colleges. Their early training with 
the inspection service in honesty, impartiality, and the benefits to be 
gained from a sound standardization and inspection program has 
resulted in their finding a desirable place in the fruit and vegetable 
industry and assuming leadership in that field. 

Federal-State inspection of the entire crop of farmers’ stock 
peanuts materially aided in the success of the Government support 
program. In 1949 the Commodity Credit Corporation designated 
the inspection service to inspect all farmers’ stock peanuts under the 
support program. With limited time to prepare for the work, dis- 
trict and supervising inspectors met and agreed upon a recruiting, 
training, and supervision plan. Approximately 2,000 inspectors, 
samplers, and helpers were recruited, and assigned to work in 10 
Southern States. Highly concentrated training schools were held in 
each section and by the end of the season 899,940 tons of peanuts had 
been successfully inspected. The service was so satisfactorily ren- 
dered that the same system of inspection will be used on the 1950 crop. 


F. SOME ADDITIONAL WORK NEEDED 


Prepackaging of fresh fruits and vegetables has been increasing 
rapidly during the past few years. Consumer grades for a number 
of vegetables have been issued recently. Continuous inspection in 
plants where vegetables are being washed, graded, and prepacked in 
consumer-sized containers has been furnished in a few places. The 
products are graded on the basis of the new United States consumer 
grades. The packages are marked to indicate the grade and also to 
show that the product was packed under continuous inspection of the 
Federal or Federal-State service. Consumers and producers would 
be greatly benefited by a large expansion of this type of operation. 

The shipping point inspection service is largely supported by fees 
from the users of the service. Producers, shippers, and others bene- 
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fit from the service only if the grading is correctly done. Inspectors 
must be properly trained and supervised or they cannot correctly grade 
the products. The 3,000 licensed shipping point inspectors receive 
their basic training from approximately 200 licensed “key inspectors. 

These “key inspectors” need more extensive training, a more permanent 
type of employment, and the benefits of the Federal retirement system. 


Pre ICESSED Fruir AND VEGETABLE INSPECTION 
(PMA—Federal-State—Regular and Trust Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To make available to all segments of the processed food industry offi- 
cial, unbiased inspection and certification as to quality and condition 
of processed fruits and vegetables, the products thereof, and many 
other processed food products. 

The inspection service is operated on a voluntary basis. It is de- 
signed to aid the producer in quality control programs and to assist 
him in obtaining the market value commensurate with the quality of 
his product. It is designed to assist buyers in selecting products of a 
quality best suited to their partic ‘ular purposes; to facilitate trad- 
ing between sellers and buyers; to determine compliance with quality 
contract specifications between seller and buyer; to aid loan agencies 
in arriving at fair loan values of the product ; to aid in settlement of 
claims resulting from improper storage or improper handling of the 
pene in transit; and to provide for uniform interpretation of the 

nited States standards on a Nation-wide basis. 


B. CURRENTLY ACTIVE PHASES OF THIS WORK 


Thirty-two inspection offices are located in major producing areas, 
including Puerto Rico and Hawaii, and in many of the large receiving 
markets. These offices are staffed and equipped to analyz ze all proc- 
essed fruits and vegetables and other processed products assigned to 
the Fruit and Veget able Branch, to determine compliance with the 
United States standards and Federal specifications or other purchase 
requirements. Thirty-six cooperative inspection agreements are in 
effect with cooperating State agencies, such as State departments of 
agriculture, extension services, and associations of processors. 

Inspection is accomplished through one or more of the following 
methods: Continuous inspection, plant- -iInspection-pack-grading, in- 
spection of a specific lot, and inspections of unoffic ially submitted 
samples. The greatest volume of work is in inspection of specific 
lots located in warehouses and storages, upon specific request by 
financially interested parties. 

Continuous inspection is provided to processing plants whose man- 
agements agree to maintain their plants in a sanitary condition and 
who make an earnest effort to improve the quality of the products they 
pack. Under this method an inspector is stationed at the processing 
plant to observe the entire operation and issue inspection reports to 
the plant management for its guidance. One hundred and twenty- 
seven processing plants owned by 102 companies are currently using 
this type of service. 
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The number of processors who employ the inspection service on a 
plant-inspection-pack-grading basis totals several hundred. This 
method is quite similar to “continuous inspection.” Under it, an in- 
spector is stationed at the plant to keep the product inspected and 
certified as packing proceeds. It differs from “continuous inspection” 
only by omitting the requirement that an inspector be present during 
the entire packing operation. 

Inspection of specific lots is accomplished by sending an inspector 
where the merchandise is located to draw samples. He may either 
examine the samples on the spot, or he may take them to the inspection 
laboratory where the samples are analyzed. In either instance, an 
official report is made to the applicant as to the quality and condition 
of the product. 


Cc, HISTORY AND EVOLUTION OF THIS WORK 


Inspection of processed foods started in 1926 under authority 
granted by the United States Warehouse Act. The only inspections 
made from 1926 to 1931 were in connection with the issuance of United 
States warehouse receipts. As a result of the need of processors, 
distributors, buyers, and financiers for official Government inspection 
end certification as to quality and condition of these products, the 
Department established a section in the Bureau of Agricultural Eco- 
nomics in 1931 to develop standards for canned, dried, and frozen 
fruits and vegetables and miscellaneous products and to develop and 
make available inspection service on these products to the processed 
food industry under the authority of the annual appropriation act. 
The service was initiated by a small staff of three technicians. Growth 
of the inspection service was slow during the period from 1931 to 
1938, but has expanded rapidly since 1938. This work is now done by 
the Production and Marketing Administration. 


D. FUNDS—-ANNUAL EXPENDITURES 


Expenditures from 1926 to 1931 amounted to approximately $5,000 
per year. From 1931 to 1941, the annual expenditures ranged from 
approximately $10,000 to $75,000. 

Since 1940, the processed products inspection service has been con- 
ducted under trust fund arrangements, under which fees were depos- 
ited into such trust funds and expenditures made therefrom. From 
1942 to 1950, annual costs ranged from approximately $800,000 to 
$1,500,000. The cost of operating this service for fiscal year 1950 
amounted to about $1,465,000. Collection of fees for services rendered 
in fiscal year 1950 amounted to $1,385,000, leaving a difference of 
$80,000. This difference was made up from funds carried over from 
previous years’ operations. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Since the processed foods inspection service is not compulsory and is 
entirely voluntary, accomplishments can be measured by the extent to 
which industry requests and utilizes the service. The expansion of 
the inspection work and its acceptance by industry were shown by the 
increased volume of inspections. 
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Prior to 1938, less than 5,000,000 cases of canned and less than 3,000,- 
000 pounds of frozen fruits and vegetables were inspected each year. 
‘This volume increased, until during the fiscal year 1945 over 250,000,- 
000 cases of canned (more than half of the entire national production ) 
and over 300,000,000 pounds of frozen and dried fruits and vegetables 
were inspected. The inspection of most of this volume was due to 
Government procurement during World War II. Immediately fol- 
lowing World War II, there was a large decrease in volume of inspec- 
tion. “Since 1947, how: ever, there has been a gradual increase. During 
the fiscal year 1950, over 100,000,000 cases of canned (approximately 
25 percent of the Nation’s total production), a little less than 700,- 
000,000 pounds of frozen (approximately. 75 percent of the Nation’s 
total production), approximately 500,000,000 pounds of dried fruits 
and vegetables, and about 50,000,000 ‘pounds of miscellaneous proc- 
essed foods were inspected and certified as to quality and condition. 


F. SOME ADDITIONAL WORK NEEDED 


More extensive service—It would of course be to the advantage of 
the processed food industry if the service were used more widely. A 
more extensive use of the service, it is believed, would benefit both buyer 
and seller by identifying quality of the product. The more extensive 
use of the service, however, should depend entirely upon the wishes of 
the prospective users, as inspections should continue to be made only 
upon the request of financially interested parties. 

Better training and more supervisory work is needed to improve this 
service. The processed food inspection work is highly technical. It 
requires several months to train an inspector before he can be placed 
in a position to earn enough revenue for the Department to cover the 
cost of his salary and expenses. Applicants for the service will not 
accept willingly a new or inexperienced inspector because such an in- 
spector may make errors which may prove costly to the applicant and 
highly embarrassing to the inspection service and to the Department. 

The law which authorizes the Secretar y to establish this service also 
directs that fees be reasonable. Experience has demonstrated that it 
if well-nigh impossible to keep the service self-supporting and at the 


same time provide competent inspectors with funds derived wholly 
from fees. 


Market Inspection or Rice, Hay, Beans, Peas, Hors, anp 
MIsceELLANEOUS COMMODITIES 


(PMA—Federal-State—Regular and Trust Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To provide inspection service for class, quality, and condition of 
specified agricultural commodities and products upon request of 
ea parties on a fee basis. Currently this work involves: 

1) Inspection of beans, peas, hay, and rice for quality and condition 
in terms of United States standards; (2) inspection of hops for leaf 
and stem content, and inspection of seeds for origin and for dockage, 
under established instructions and procedure ; and (3) inspection ‘of 
miscellaneous commodities and products for compliance with contract 
specifications, for specified quality factors, and for condition. 
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B. CURRENT ACTIVE PHASE OF THIS WORK 


Projects in this field are continuous; that is, commodities and prod- 
ucts are inspected upon request of interested parties. Inspections are 
performed either by authorized employees of the Grain Branch of 
the Production and Marketing Administration or by qualified inspec- 
tors licensed by the Secretary of Agriculture and employed under 
terms of cooperative agreements with States and with trade organ- 
izations. Agreements are in effect with 23 State agencies and 8 trade 
organizations. In addition there is in effect a national trust fund 
agreement subscribed to by most of the States. Hay inspection is 
conducted under the terms of 23 of these agreements; beans, 17; peas, 
13; hops, 5; rice, 2; and seeds, 1. Grain products and miscellaneous 
commodities are inspected under the national agreement by employees 
of the Department located in 35 field offices. 


C. HISTORY AND EVOLUTION OF THIS WORK 


This work was originally authorized by a clause in the annual 
appropriation act for the Department of Agriculture in 1918. The 
authority has been continued since that date, being modified from 
time to time as to commodities covered. At present it includes prac- 
tically all agricultural commodities and products thereof. It provides 
that the inspection shall be made upon request of interested parties 
and under such regulations as the Secretary may prescribe, and that 
fees shall be charged for the service. Basic authority for inspection 
service is also contained in the Agricultural Marketing Act of 1946, 
which is title IL of the Research and Marketing Act. 

Consolidated regulations governing the inspection of this group of 
commodities were promulgated effective February 1, 1949. These 
regulations superseded and combined into one document several inde- 
pendent regulations that had been in effect prior thereto for each 
commodity or group of commodities. 

In this group the inspection of milled rice was inaugurated in 1918, 
hay in 1923, beans in 1926, seeds in 1927, peas in 1934, and hops in 1944. 
Soybeans were inspected under this authority from 1925 until 1940, 
when the inspection of this commodity was made subject to the United 
States Grain Standards Act. The inspection of grain products and 
miscellaneous commodities was started in 1941 in connection with 
lend-lease purchases and later formalized with other commodities 
listed under the regulations of the Secretary promulgated in 1949. 
About 75,000 lots of all commodities and products were inspected 
during the fiscal year 1950, compared with 33,300 in 1941. Inspec: 
tions were heavy during the war years because of lend-lease and 
military requirements. The peak was reached in the fiscal year 1947 
when 132,000 lots were inspected. 


D. FUNDS——-ANNUAL EXPENDITURES 


Funds appropriated for this work were increased from time to 
time up to about $60,000 in 1933 as the service was expanded. In 
1934 funds for this item were reduced to about $30,000 as a result of 
economy reductions and remained at that level for the next 10 years. 
In 1948 $15,000 was provided for establishing facilities for deter- 
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mining oil quality and content of flaxseed and soybeans. ‘This, to- 
gether with additions from 1943 to 1950 for increased salary and other 
costs, resulted in a total appropriation of $55,000 for 1950. 

Prior to 1940 it was the general policy under cooperative agreements 
for the cooperating agency to collect and disburse all fees, remitting 
a stipulated portion thereof to the Department for deposit in the 
United States Treasury as miscellaneous receipts. Fees for inspec- 
tions by employees of the Department also were so deposited. 

A trust fund procedure was dev eloped late in the fiscal year 1939 
which provides that fees for inspection service collected pursuant to 
cooperative agreements be deposited in Federal trust fund accounts 
and used for the payment of the over-all cost of conducting the service. 
At the present time a large part of the fees for inspection service are 
collected and disbursed in this manner. However, in most States the 
cooperating agency collects and disburses the funds, remitting a 
stipulated portion to the Department. In some cases these amounts 
are deposited into a Federal trust fund account to pay cost of super- 
vision and in others they are deposited into miscellaneous receipts to 
offset appropriated funds. Expenditures under the trust funds for 
this project reached a peak of about $700,000 in 1947. Expenditures 
totaled slightly more than $500,000 in 1950. 

With two or three exceptions, the revenue from the work under this 
project. has, for each fiseal year since 1934, been more than sufficient 
to cover the costs incurred. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


The over-all accomplishments for this group of commodities is the 
disinterested application of the standards (uniform measures of 
quality) by or under the supervision of the Department of Agricul- 
ture. Certificates issued are accepted as evidence of the quality of the 
commodities inspected, thus facilitating marketing from producer 
to processor or consumer. Specific illustrations are as follows: 

Hops formerly were marketed without inspection and premiums 
were not always paid for high quality. Since the inspection service 
was organized in 1944 to determine leaf and stem and seed content, a 
schedule of prices has been in operation whereby growers receive 
a stated premium for hops above the base quality and discounts are 
applied in the case of lower quality of hops. 

Similarly, in 1933 a request was made to the Department to estab- 
lish standards and an inspection service for dry peas, as a guide to a 
more satisfactory relation between growers and dealers. Standards 
were established and the inspection service organized in 1934 whereby 
purchases were made on the basis of dockage : and defects as determined 
by Federal inspectors. Processed peas likewise were graded and sold 
on the basis of inspections. This program has since been of value in 
the Federal purchases of peas in connection with the price-support 
operations. 

The inspection of grain products, including vegetable oils, for the 
determination of qu: ality in terms of grade or stated specifications by 
or under the supervision of the Department of Agriculture has been 
a safeguard against loss in all Government procurement operations 
This was pi articul: irly true during the recent war period, and is no less 
effective for purposes of existing price support programs. 
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The service has been of marked value in providing information re- 
garding the true quality of Government-owned commodities in stor- 
age. In many cases such commodities deteriorate, and an examina- 
tion by qualified technicians determines the need for reconditioning 
or disposition of the commodity. 


F. SOME ADDITIONAL WORK NEEDED 


This work may be expanded to a larger volume of commodities as 
it is on a self-supporting basis. Examples of service that could be 
rendered are: Inspection of wheat for protein; inspection of soy- 
beans, flaxseed, and other oilseeds for oil content and oil quality. 
More complete inspection coverage could be given some commodities 
such as dry edible login rice, and hay, which would tend to stabilize 
markets for these commodities by protective shippers against unwar- 

ranted rejections and buyers or consumers against the delivery of a 
commodity not up to the standard of quality purchased. 


CROSS REFERENCES 


For additional information especially pertinent to subjects reported 
on in this chapter, see also: 


BAI—b-2-7, Chapter 4, mutton and goat meat standards. 

BAI—b—4—-4 and b-—5-3, Chapter 1, classifying beef carcasses with respect to 
market grades. 

BAI—RM: a-521, en 3, interior egg quality in relation to grade standards. 

BDI, PMA, BAI—RM: c-2738, Chapter 8, correlation of United States grades of 
hays with nutritive cabana. 

BHNHE 0-4-8, Chapter 30, standards for household equipment. 

PMA—RM : c-89, Chapter 1, improvement in application of live animal grade 
saniatee. 

PMA—RM: ¢c-159, Chapter 17, standardization in tobacco properties. 

PMA—RM: c—192, Chapter 11, grade standards for peanuts. 

PMA—RM : c-233, Chapter 11, improved grading of oilseeds and oilseed products. 

PMA—RM : c—245, Chapter 6, revision of rice standards. 

PMA—RM: c—286, Chapter 19, standards for containers, for fruits and vegetables. 

PMA—RM.: c-357, Chapter 5, fat acidity test for grain. 

PMA—RM: c-359, Chapter 4, improved grades and standards for wool and 
mohair. 

PMA—RM: c-361, Chapter 16, marketing standards for sirups, edible molasses, 
and liquid sugars. 

PMA—RM : c-547, Chapter 5, methods for sampling grain. 

PMA, BAI—RM: c-90, Chapter 1, improvement in standards for market classes 
and grades of vestebte and meats. 

PMA, OES—RM: c-134, Chapter 5, baking qualities of wheat 

PMA, OES—RM: c-355, Chapter 9, standardization of seed testing. 

PMA, OES—RM: c-445, Chapter 14, grades of fruits and vegetables. 

PMA, OES—RM: c-465, Chapter 18, standardization research on specialty crops. 

PMA—Development of improved standards of quality for cotton, Chapter 10. 

PMA—Grades and standards for dairy products, Chapter 2. 

PMA—Improved standards of quality and methods of grading cottonseed, Chap- 
ter 10. 

PMA—Development of standards and grades for poultry products, Chapter 3. 

PMA—Cottonseed grading, Chapter 10. 

PMA—Cotton Statistics, Classing, Standards, and Futures Acts, Chapter 10. 

PMA—Development, promulgation, and distribution of wool, wool top, mohair, 
and mohair top standards, Chapter 4. 

PMA—Naval Stores Act, Chapter 35. 

PMA—Tobacco Acts, Chapter 17. 

PMA—Administration of the United States Grain Standards Act, Chapter 35. 

PMA—Federal meat grading, Chapter 1. 
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PMA—Marketing methods and practices for wool, Chapter 4. 
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CONTROL AND REGULATORY SERVICES 
Chapter 35—Part II 


ForEworD 


Inspection services to prevent the spread of animal and plant men 
what is being done to control or eradicate such pests, and the admin- 
istration of various regulatory acts are covered in this chapter. As 
indicated by the table of contents a rather comprehensive program is 
under way to guard against the entry of insects or diseases that would 
endanger’ plant and livestock production in this country. Interna- 
tional air traffic has sharpened and expanded the need for port-of- 
entry inspection services. The Department’s program for inspecting 
meat and certain other products is explained herein. 


Also included in this chapter are approximately 20 project state- 
ments which are devoted to Department and State agency activities 
for the control or eradication of the Loge and animal pests we already 


have in this country. The reader will also find in this chapter a rather 
complete explanation of the various regulatory acts which are ad- 
ministered in the USDA along with a statement on the history and 
evolution of the Commodity Exe hange Authority. At the end of the 
chapter are several cross-references to related work in other chapters 
of the over-all report. 

While this chapter covers control and regulatory services, research 
on which such activities are based is generally reported in appropriate 
commodity chapters. 
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CONTROL AND REGULATORY SERVICES 
Import-Export INSPECTION AND QUARANTINE 
(BAI—h-1—-Federal—Regular Funds) 

\. PURPOSE AND NATURE OF CURRENT WORK 


To prevent the introduction of communicable, contagious, or in 
fectious diseases of animals into the United States from foreign 
countries; and to promote foreign trade in livestock by preventing the 
exportation of animals that are infected with or have been exposed 
to communicable, contagious, or infectious diseases, and insuring the 
safe and proper transportation and humane handling of animals 
until exported. 

B. CURRENTLY ACTIVE LINE PROJECTS 


h—1—-1—Inspection and quarantine of imported animals for diseases 
and identification of purebred animals for free entry. To determine 
whether or not animals (including poultry) offered for importation 
are affected with or have been exposed to communicable, contagious, 
or infectious diseases, which, under law, would render them ineligible 
for importation, and thereby prevent the introduction of foreign 
animal diseases into the United States; and to determine the identity 
and pure breeding of animals imported by citizens of the United 
States for breeding purposes as provided under paragraph 1606 of 
the Tariff Act of 1930 and to certify purebred animals for free entry. 

h-1-2—-Sanitary control of imported animal products, forage; ete. 
To safeguard the livestock industry of the United States against losses 
from animal diseases of for eign origin by preventing the introduction 
and spread of such diseases through infected or contaminated animal 
Pee hay, and straw. 

h-1-3—Inspection of export animals and transporting vessels. ‘To 
co foreign trade in livestock by preventing the exportation of 
animals which are infected with or have been exposed to communi- 

cable, contagious, or infectious diseases and to insure the safe and 
proper transportation and humane handling of animals exported. 


C. HISTORY AND EVOLUTION OF THIS WORK 


Legislation has been passed by Congress from time to time to pro- 
tect the United States against the introduction of foreign animal 
plagues, particularly foot-and-mouth disease, by prohibiting the im- 
portations of animals, animal products, and certain dangerous 
products. The first law prohibiting the importation of livestock (later 
amended to include cattle hides) from foreign countries was enacted 
in 1865. The first prohibition under this law was issued by the Secre- 
tary of the Treasury on July 31, 1875, against cattle and hides from 
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Spain because of the existence there of foot-and-mouth disease. A 
short time later similar orders were issued covering cattle and hides 
from Great Britain and Ireland. In 1883, a 90-day quarantine was 
required for all cattle from any part of the world except North and 
South America for the protection of our livestock industry. On 
August 25, 1884, the authority for prohibiting importations and re- 
quiring quarantines was transferred from the Secretary of the 
‘Treasury to the Commissioner of Agriculture (now the Secretary of 
Agriculture). At the present time the Secretary of Agriculture is 
responsible for drawing up regulations relating to importation of 
animals, sanitary control of imported animal products, forage, etc., 
and identification and certification of purebred animals imported 
by United States citizens for breeding purposes in order that the 
Department of the Treasury may permit their free entry under the 
Tariff Act of 1930. In discharging its responsibility for the quaran- 
tine of import animals, the Bureau of Animal Industry operates an 
animal quarantine station at Clifton, N. J., for the quarantine of 
animals offered for entry into the United States through the New 
York port. Records show that more than 95 percent of all imported 
cloven-footed animals enter the country through that station. At 
cther ports of entry, quarantine facilities are provided by the importer 
under the supervision of the Bureau’s veterinarian in charge. 

In the years immediately following World War II, the Bureau co- 
operated with the relief agency (UNRRA) in inspecting and testing 
more than 300,000 horses, mules, and small animals to be shipped 
ubroad for use in reestablishing European farms. This project was 
completed in 1947. 


D. FUNDS-—-ANNUAL EXPENDITURES 


Estimates for early years are difficult to obtain, since activities 
were financed from funds covering work on a number of other projects. 
Direct expenditures for this work averaged slightly over $150,000 
annually for the fiscal years 1923-34. Direct expenditures varied 
from about $156,000 in 1935 to about $178,000 in 1943. Expenditures 
ranged from about $167,000 in 1944 to $317,600 in 1950. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Foreign animal diseases have been excluded.—Because of the con- 
trols exercised over importations, there have been no outbreaks of 
dangerous foreign diseases of animals in the United States since 1929. 
In 1950 Asiatic Newcastle disease, affecting poultry, was brought into 
California with a shipment of game birds from China. It was quickly 
detected and eradicated before spreading to any farm flocks. Only 
six outbreaks of foot-and-mouth disease have occurred in the United 
States since 1900, and these outbreaks were eradicated. According 
to reliable estimates, if foot-and-mouth disease should become firmly 
established in our herds of 200 million susceptible animals (cattle, 
hogs, sheep, and goats) the Nation could lose as much as $200,000,000 
a year in decreased supplies of meat, milk, and animal products. 
Rinderpest, surra, and other dangerous foreign diseases of animals 
have been entirely excluded from this country. On at least two occa- 
sions, Malta fever in goats and surra in cattle have been detected 
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among animals held in quarantine, thus preventing the introduction 
of these diseases into the United States. More than 621,000 animals 
were inspected for diseases at ports of entry in the fiscal year 1950. 

The exclusion of foreign diseases has been aided through the in- 
ve of imported animal products and forage as well as the animals 
themselves. For instance, during the fiscal year 1950 a total of over 
82,000,000 hides and skins were imported, of which 1,012,549 were per- 
mitted entry subject to restrictions, and nearly 17,000,000 pounds of 
animal casings were imported, of which 1,665,526 pounds required 
disinfection before release. Particular attention was given during 
the year to the control of fresh, chilled, or frozen meats, or garbage 
derived therefrom, carried on air and ocean transports provisioned in 
countries where foot-and-mouth disease exists. c 


F. SOME ADDITIONAL WORK NEEDED 


Expansion of Canadian border facilities —Inspection facilities at 
certain important Canadian border ports of entry would be very valu- 
able so that livestock from Canada can be handled in a more efficient 
and humane manner. 

Strengthen sanitary control of imports.—As travel between nations 
and continents is speeded up in the days of modern transportation, 
it is highly important to strengthen sanitary control of imported 
animals, products, forage, etc., especially at airports of entry if we are 
to maintain top efficiency in excluding dangerous foreign diseases. 


Inspection To DererMINE THE EXISTENCE or Foor-aNp-MovurH 
DiskAse AND OrHer Contracious Foreign Diseases or ANIMALS 


(BAI—-m-3—Federal-State—Emergency Funds) 


A. PURPOSE AND NATURE OF CURRENT WORK 


To protect the livestock and oe industries of the United States 


against the spread of foot-and-mouth disease and other foreign dis- 
eases, such as rinderpest, pleuropneumonia, and fow! pest, by promptly 
detecting and diagnosing the disease should these plagues enter the 
country. 


B. CURRENTLY ACTIVE PROJECT 


Veterinarians specially trained by the Bureau of Animal Industry 
in the differential diagnosis of vesicular diseases of animals (virus 
diseases characterized by blisters in the mouth, on the feet, etc.) are 
stationed at geographically convenient points throughout the United 
States to insure availability of a diagnostician, when needed, to in- 
vestigate immediately reported cases of animal diseases similar to 
foot-and-mouth disease. These diagnosticians cooperate with Bureau 
field representatives and State livestock sanitary officials in immedi- 
ately investigating the numerous cases of animal diseases suspected 
of being exotic animal diseases which are reported in all parts of the 
country every year. Field training courses are condueted in various 
sections of the country by representatives of the Bureau during which 
inspectors in charge of field work and their assistants have been 
trained in procedures for conducting investigations of conditions re- 
ported as resembling foot-and-mouth disease. 
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C. HISTORY AND EVOLUTION OF THIS WORK 


Since the establishment of the Bureau of Animal Industry in 1884, 
for the primary purpose of eradicating pleuropneumonia, one of its 
principal duties has been to prevent the introduction and to wipe out 
contagious foreign animal diseases that might appear. 

Foot-and-mouth disease appeared in the United States three times 
during the nineteenth century before the stringent system of inspec- 
tion and quarantine of imported livestock was established. Since that 
time, the infection has evidently been brought in with contaminated 
products or materials. For instance, in November 1902 the disease 
was discovered in Massachusetts and Rhode Island and traced to 
Massachusetts docks. It was suspected that the infection was brought 
in with foreign shipping, by some such means as hay, straw, halters, 
ropes, etc. The disease spread throughout most of the New England 
States, but was eradicated in about 6 months. 

The next appearance of foot-and-mouth disease was early in 
November 1908 when it was observed in Pennsylvania. The infection 
spread through the States of Michigan, New York, Pennsylvania, and 
Maryland. Vigorous measures of eradication were put into effect 
and the disease was stamped out in about 5 months. 

The disease appeared in October 1914 in the most serious and ex- 
tensive outbreak ever known in this country. It was not until May 
1916 that the last infection was eradicated. The disease spread into 22 
States and the District of Columbia, with Middle Western and Eastern 
States most seriously affected. The Union Stock Yards at Chicago as 
well as other yards had to be closed and disinfected. The appraised 
value of animals slaughtered during the eradication campaign was: 
about $5,860,000, half of this expense being borne by the Fede ral Gov- 
ernment and half by the several States involved. 

Other outbreaks of foot-and-mouth disease occurred in Texas and 
California in 1924 and in California in 1929. The latest outbreak was 
eradicated in March 1929 and the disease has not appeared in this 
country since that time. 

Other eradication work has included campaigns against fowl] pest 
in 1925 and Asiatic Newcastle disease in 1950. 

Since 1948 emergency funds have been used to strengthen inspection 
service at a number of public stockyards. Inspection of animals at 
key locations, such as public stockyards, makes possible the early 
detection of important diseases and prompt action to prevent spread, 
thereby safeguarding the livestock industry. With the outbreak of 
foot-and-mouth disease in Mexico, it was essential that inspection be 
conducted in an especially thorough manner, particularly at the larger 
markets, than would have been possible with funds appropriated for 
public stockyards-inspection work beginning with 1948. A provision 
in the 1948 appropriation act and subsequent acts required the con- 
tinuance of inspection at all markets where inspection was maintained 
the previous year. At the same time funds for the work were reduced 
19 percent, which would have permitted only a very meager inspection 
at larger yards where personnel could have been reduced. Even dis- 
tribution of personnel reductions could not have been made because at 
the smaller yards, where volume of work was relatively light and could 
be handled readily by one man, no reduction could be made because the 
wide geographical separation of yards would not permit an inspector 
covering two or more. 
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D. FUNDS—ANNUAL EXPENDITURES 


Expenditures are made only when emergencies arise. The costs to 
the Federal Government of the 1902 and 1908 outbreaks of foot-and- 
mouth disease were approximately $300,000 each, the 1914-16 outbreak 
about $4,600,000, the 1924-25 outbreak about $3,700,000, and the 1929 
outbreak slightly less than $300,000. Costs of additional inspection at 
public stockyards due to the outbreak of the disease in Mexico and of 
investigations of suspected outbreaks in the field in the United States 
have been as follows: 

Fiscal year 1947 $3, 200 | Fiscal year 1949 
Fiscal year 1948 116, 700 | Fiscal year 1950__._._._.______ 256, 900 

The outbreak of European fowl pest cost the Federal Government 
about $50,000, and the recent outbreak of Asiatic Newcastle disease 
about $15,000. 

In addition, in the case of most large outbreaks, it was necessary to 
incur additional inspection costs for several years for additional pro- 
tection to assure that the diseases had in fact been eradicated. 


E, EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Prompt investigation of diseases resembling foot-and-mouth dis- 
ease.—The many cases of animal diseases simulating foot-and-mouth 
disease reported in all parts of the country during the past year were, 
without exception, promptly and thoroughly investigated and diag- 
nosed as conditions other than foot-and-mouth disease. If the disease 
had been present, trained Bureau representatives were in a position to 


begin eradication measures immediately. 

Eradication of fowl pest.—European fowl] pest, a deadly infectious 
disease of poultry, was identified in the United States for the first 
time late in 1924. It swept rapidly from the east coast as far west as 
Missouri. In eradicating the disease, the Bureau used principally 
measures of quarantine, slaughter, and disinfection. By May 1925, the 
plague was brought under control, and has not been identified in this 
country since that time. 

Outbreak of Asiatic Newcastle disease eradicated —During March 
and April 1950, an outbreak of Asiatic Newcastle disease in poultry 
was eradicated in California by slaughter of the infected and exposed 
birds in cooperation with State authorities. Although one form of 
Newcastle disease is widespread in the United States, this is the first 
recorded case of the disease caused by the Asiatic strain of the virus, 
which produces a more severe disease with a high mortality rate. The 
virus strain was introduced with an air shipment of pheasant, quail, 
ducks, and partridge which arrived in San Francisco from Hong 
Kong, China. After the infected and exposed birds that had survived 
the disease had been slaughtered, the premises were throughly cleaned 
and disinfected. Test birds placed on the previously infected premises 
remained free of the disease and to date there has been no recurrence. 
Birds had been shipped from the originally infected premise to four 
other purchasers in Ontifornia, to one purchaser in each of the States 
of Montana, Arizona, and Pennsylvania, and two in Wisconsin. These 
birds were placed under quarantine, and through cooperation of 
Bureau representatives and State officials were repeatedly inspected. 
No evidence of disease was discovered among them. 


78552—51—-vvol. 3-33 








9326 AGRICULTURAL RESEARCH AND RELATED SERVICES 


F. SOME ADDITIONAL WORK NEEDED 


Immediately investigate each case of an animal disease simulating 
foot-and-mouth disease. When a vesicular condition is found, con- 
duct animal inoculation tests to determine existence or nonexistence 
of foot-and-mouth disease in the field or in public stockyards in order 
that prompt diagnosis may be made on the premises where the condi- 
tion is discovered. In the same manner, continue investigations to 
discover the possible existence of other foreign animal diseases in this 
country. 


ANIMAL Foops Inspecrion Division 
INSPECTION AND CERTIFICATION OF ANIMAL Foop 
(BAI—Federal—Regular Funds) 

A. PURPOSE AND NATURE OF CURRENT WORK 


To inspect, certify, and identify the class, quality, quantity, and 
condition of canned food, and canned or fresh frozen food supplement 
for dogs, cats, and like animals. The work is concerned (1) with the 
preparation of such products under sanitary conditions from suitable 
ingredients which contain the essential elements (proteins, minerals, 
vitamins, ete.), in sufficient amounts to meet the nutritional level for 
which they are certified, (2) that the containers for the certified pro- 
ducts are filled to capacity, (3) that hermetically sealed containers 
are properly closed and heat-processed at sufficiently high tempera- 
tures to assure stability, and (4) that products are accurately labeled 
and bear no misleading or false statements. 


B. CURRENTLY ACTIVE PROJECTS 


Inspection and certification of canned animal food and canned or 
fresh frozen-food supplement. 


C. HISTORY AND EVOLUTION OF THIS WORK 


The service functions under authority of the Agricultural Mar- 
keting and Farm Products Acts provide for voluntary participation 
und that the participant pay the cost. The service became available 
on November 20, 1946, at which time a few manufacturers filed ap- 
plications, proceeded to prepare their plant, premises, labeling ma- 
ierial and formula standards for their products, and began operating, 
on a small seale, under inspection and certification during the month 
of February 1947. Since then there has been a gradual increase in 
the number of plants operating under this service and in the amounts 
of their production. During the fiscal year 1950, the service was 
being carried on at 24 plants located at 19 stations and substations 
in the United States. There were 436,691,346 pounds of animal 
food and food supplements produced at these plants during this same 
Bees of which 178,034 pounds were destroyed as being unfit for 
animals. 
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D. FUNDS—-ANNUAL EXPENDITURES 


Expenditures have been as follows: 


Fiscal year. 1947_. $14, 400 | Fiscal year 1949_.___________ $94, 2 
Fiscal year 1948 81,000 | Fiscal year 1950 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


The adoption of standards for the canned food and canned or fresh 
frozen food component and inspection control, combined with labora- 
tory analysis and biological feeding tests with dogs, has resulted in 
setting up a level of nutrition for the certified product upon which 
the purchaser can rely. 


F. ADDITIONAL WORK NEEDED 


Frequent review of inspection supervision is necessary in order to 
maintain complete, thorough, and uniform methods. The chemical 
analysis and biological feeding tests will be continued as a means of 
determining the nutritional level of the certified products. Improve- 
ments are constantly being made as they become apparent, which will 
be the future policy. 


FreperaL Meat Inspection 
(BAI—i-1, i-2, i-8, i-T—Federal—Regular Fund) 


A. PURPOSE AND NATURE OF CURRENT WORK 


(1) To prevent the use, in interstate and foreign commerce, of meat 
and meat-food products that are unsound, unhealthful, unwholesome, 
or otherwise unfit for human food; (2) to prevent the introduction 
into this country of meat and meat-food products of foreign origin 
that do not meet the same requirements as meat prepared in establish- 
ments operating under Federal inspection; (3) to prevent deception 
in the marking and labeling of meat and meat-food products; and 
(4) to prevent the addition of adulterants to meat and meat-food 
products. The current work consists principally in (1) examining 
food animals, including cattle, calves, sien, swine, goats, and horses 
prior to slaughter and excluding those affected with disease or other 
conditions that would make the meat unwholesome; (2) thoroughly 
examining, post mortem, each carcass at time of slaughter to detect 
and dispose of diseased and otherwise unfit meat; (3) destroying for 
food purposes all diseased, unsound, or otherwise unwholesome meat ; 
(4) supervising the preparation of meat and meat-food products to 
assure their cleanliness and wholesomeness during their preparation 
into food ; @) guarding against the use of seenifal preservatives and 
other ingredients; (6) supervising the ni me of marks and labels 
to meat and meat-food products to show that they are “U.S. Inspected 
and Passed”; (7) informative labeling and preventing the use of 
false and deceptive labeling on meat and meat-food products; (8) 
certifying meat and meat-food products for export; (9) inspecting 
meat and meat-food products offered for importation into this coun- 
try; (10) examining meat and meat-food products for compliance 
with specified requirements of governmental purchasing agencies; and 
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(11) making such investigations as are necessary to‘insure the accuracy 
and effectiveness of the inspection procedures. 


B. CURRENTLY ACTIVE PROJECTS 


BATI-i-1—Inspection of animals and meat at slaughtering and 
meat-processing establishments. On June 30, 1950, 456 slaughtering 
establishments and 472 establishments engaged in meat processing 
only were operating under Federal meat inspection. On that date, 
inspections were being conducted in 368 cities and towns. More than 
77 percent of all cattle, calves, sheep, and swine slaughtered commer- 
cially in the United States are slaughtered under supervision of the 
Federal Meat Inspection Service. During the last fiscal year 
87,752,534 animals were inspected and 14,146,903,556 pounds of meat 
and meat-food products were prepared and processed under Federal 
inspection. 

BAI-i-2—Determination of adulterants and other objectionable 
conditions in meat and meat-food products by laboratory analysis. 
The Meat Inspection Service maintains seven laboratories to analyze 
such ingredients as flavoring and curing materials and such finished 
products as frankfurters and bologna, to assure their freedom from 
adulteration by such methods as addition of excessive water. Lab- 
oratory findings are reported back to the meat inspectors for appro- 
priate action. To assure more efficient laboratory work, investiga- 
tions are conducted to perfect analytical methods. During the last 
fiscal year, 6,437 samples were examined, of which 2,752 were rejected 
because of adulteration, unfitness for food, or other deviations from 
meat-inspection requirements. 

BAI-i-3—Inspection of imported meat and meat-food products. 
Meat is permitted entry into the United States after import meat in- 
spectors determine that it is healthful, wholesome, fit for human food, 
and otherwise in full compliance with the regulations governing the 
meat inspection of the Department of Agriculture. Meat that does 
not comply with the requirements is refused entry or destroyed for 
food purposes. During the year 229,147,254 pounds of imported 
meat and meat-food products were inspected. After inspection and 
marking as “U.S. Inspected and Passed,” it is considered as domestic 
meat. 

BAI-i-T—Inspection of meat for Government agencies. Through 
cooperative agreements with Federal agencies, such as the Navy De- 
partment, Veterans’ Administration, and Commodity Credit Cor- 
poration, a large variety of meat, meat-food products, and other foods 
are examined to determine compliance with purchase specifications 
issued by the respective agencies. During the year 191,706,540 pounds 
of food were examined for these agencies. 


C. HISTORY AND EVOLUTION OF THIS WORK 


The first legislation providing for Federal meat inspection was 
passed by Congress in August 1890, and was strengthened by the act 
of March 3, 1891. The early meat-inspection laws were designed to 
facilitate the exportation of meat to foreign countries and did not 
afford much protection to United States consumers. As a result of a 
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great clamor for an improved system of meat inspection to correct 
some of the appalling conditions existing in the meat industry, Con- 
gress passed the Meat Inspection Act, which became effective October 
1, 1906. ‘This law provided for the antemortem and postmortem in- 
spection of all cattle, sheep, swine, and goats and inspection of the 
prepared and processed products of such animals in establishments 
selling these products in interstate or foreign commerce. At that time 
inspection was maintained in 163 establishments located in 58 cities. 
This law also gave the Secretary of Agriculture authority to issue 
rules and regulations governing meat inspection. 

The use of horse meat as human food, especially in foreign coun- 
tries, brought into being the Horse Meat Act approved July 24, 1919. 
This act provides for an inspection of horses comparable to that 
given other food animals. The regulations issued by the Secretary 
of Agriculture require that horses be slaughtered, and their products 
handled in establishments separate from those handling the meat of 
other food animals. 

The Imported Meat Act approved June 17, 1930, as part of the 
Tariff Act, provides for exclusion of all meat of foreign origin that 
does not comply with rules and regulations made by the Secretary of 
Agriculture. After meats are imported into the United States, they 
are considered as domestic meats subject to the Meat Inspection Act 
of 1906. The Imported Meat Act provides that meat of foreign origin 
not complying with the regulations may be refused entry or destroyed. 


D. FUNDS-—-ANNUAL EXPENDITURES 


The largest sum ever expended for meat inspection in any one 
year before the passage of the Meat Inspection Act of 1906 was 
$800,000. The new law provided for an annual appropriation of 
$3,000,000 beginning with the fiscal year 1907. Since over 97 per- 
cent of the available funds have been expended for salaries, as the 
Service expanded and salary rates increased, the fixed appropria- 
tion of $3,000,000 was inadequate. Beginning with the fiscal year 
1914 it became necessary to provide additional funds annually to 
supplement the $3,000,000 annual appropriation. ‘The annual ap- 
propriation was discontinued beginning with the fiscal year 1936 
because the supplemental funds to be appropriated each year were 
almost as much as the fixed appropriation. Direct expenditures from 
all funds appropriated for meat-inspection activities described here- 
in' ranged from about $5,172,000 in 1937 to slightly less than $5,350,- 
000 in 1941. Beginning with 1942 additional funds were provided 
because of changes brought about by World War II. Expenditures 
ranged from about $5,823,000 in 1942 to $12,736,200 in 1950. Vary- 
ing amounts have been received as reimbursements to the appropria- 
tion by other Government agencies for services performed, and by 
inspected packers for overtime services of inspectors (pursuant to 
the act of July 24, 1919, which provided for such reimbursement by 
packers). In the fiscal year 1950 reimbursements from other Govern- 
ment agencies were $254,400 and from inspected packers $2,258,300. 
Except in the case of services performed for other Government agen- 
cies and the cost of overtime services for inspected packers, meat- 
inspection activities have been financed by appropriations in all years 
but the fiscal year 1948. In that year Congress provided a working 
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capital fund of $5,000,000 to be reimbursed by inspected packers 
for all services rendered, including overtime. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Approximately 77 percent of the meat produced in the United 
States receives inspection supervision by the Federal Meat Inspection 
Service. 

The standards of inspection control established by the Service are 
accepted by food sanitarians throughout the world and are used as 
guides in setting up meat- -inspection organizations in States, munici- 
palities, and foreign countries. 

The inspection controls are so integrated into the complicated meat- 
packing operations in inspected plants that a maximum of public 
protection is accomplished with a minimum of interference with 
efficient plant onteasitne 

The assurance that the public has in a clean, disease-free meat 
supply through Federal meat-inspection controls is reflected in a 
consumer demand for the products of an expanding livestock economy. 
As a result of adequate sanitary controls in which the consuming pub- 
lic has confidence, the large livestock and meat industries are assured 
stability that goes with a continuing demand for their products. 

American meats and meat products are accepted in every country 
throughout the world on the basis of certification as to wholesomeness 
given by the Federal Meat Inspection Service of products prepared 
under its supervision. 


F. SOME ADDITIONAL WORK NEEDED 


Continuing research in problems of animal disease, bacteriology, 
zoology, wae chemistry are necessary to assist the inspector in prop- 
erly evaluating conditions found in meat- packing establishments. 

With the greater utilization of radioactive isotopes in industry, 
medicine, and research, more needs to be known concerning the effect 
of radioactive material on meat and meat byproducts. 


Process Burrer INspecrion 


( BDI—a-6—Federal—Regular Funds) 


A. PURPOSE AND NATURE OF CURRENT WORK 


To assure that process butter is clean, wholesome, healthful, and 
otherwise fit for human consumption insofar as possible. Process 
butter is largely a salvage product. It is manufactured almost entirely 
from degraded butter, largely farm-made butter. This degraded 
butter (commonly referred to as packing-stock butter) when received 
at process-butter factories varies in quality from good to very poor. 
It is not uncommon to find it adulterated with animal fats, salt, and 
water, mixed with miscellaneous foreign materials, contaminated with 
insects or insect parts, or to be so moldy that it is unfit for use. Pack- 
ing-stock butter, which upon inspection is found not to be putrid, or 
decomposed, and to be free from organic and inorganic substances is 
passed for use in the manufacture of process butter. Process butter 
found to be clean and wholesome is passed for sale if of legal butterfat 
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content. Each carton or container of process butter must be appropri- 
ately marked as to its contents and must also bear the legend “U. 5. 
Inspected and Passed.” 


B. CURRENTLY ACTIVE LINE PROJECTS 


None. 


C. HISTORY AND EVOLUTION OF THIS WORK 


Early in the history of the butter industry, particularly when the 
manufacture of farm butter exceeded that ‘of creamery butter, the 
practice of gathering and processing miscellaneous lots of farm-made 
butter for the purpose of salvaging such butter and making it into 
a standardized, uniform product, was rather general. Such processed 
and reconstituted butter was marketed under a variety of trade names 
and frequently sold as creamery butter. In order that the consumer 
would know just what he was purchasing a number of the States and, 
eventually, the Federal Government, enacted laws which prescribed 
labeling provisions. Federal law taxed process or renovated butter 
at the rate of one-quarter cent per pound. Prior to the enactment of 
the act of June 24, 1946, Public Law 427, Seventy-ninth Congress, 
second session, entitled “An act to authorize the condemnation of mate- 
rials which are unfit for human consumption, and for other pur- 
poses,” the Department lacked any real authority over the manufacture 
of process butter. The 1946 act invested the Department with ample 
authority to regulate the industry. Pursuant to this act, the Depart- 
ment issued regulations which became effective January 27, 1947, for 
the inspection of process butter, including the ingredients entering 
into its manufacture. The regulations also provide for the inspection 
of factories where process butter is made. The factories where this 
product was manufactured—there were five of them—did not meet the 
standards prescribed by the new regulations and two factories discon- 
tinued operations. To the extent, therefore, that the three remaining 
factories are in a satisfactory condition, the law and regulations have 
served a useful purpose. Some packing-stock butter is still passed for 
use in the manufacture of process butter, however, which should be 
condemned because microanalyses of the finished product still dis- 
closes the presence of foreign matter. It is the purpose to eliminate 
all packing-stock butter that shows an unusual degree of contamina- 
tion and to this end the process-butter manufacturers were advised 
under date of August 2, 1950, that unless the quality of packing-stock 
butter is materially improved within 60 days, each lot of melted pack- 
ing-stock butter would be microanalyzed and, if found to contain for- 
eign substances which make it unfit for use in the manufacture of 
process butter, it would be condemned. 


D. FUNDS—-ANNUAL EXPENDITURES 


Expenditures for process-butter inspection from 1925 to 1946 aver- 
aged about $7,500 annually. Expenditures for the fiscal years 1947 to 
1950, were as follows: 1947, $13,475; 1948, $23,648; 1949, $26,544; 
1950, $24,162. 
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E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


There is no question but that existing law and the adequate enforce- 
ment of the regulations issued in pursuance thereof have corrected 
many of the evils that previously existed in the process-butter in- 
dustry. Factory conditions have been materially improved, filthy 
packing stock has been eliminated, the finished product is of legal 
butterfat content, and from the standpoint of extraneous matter it 
compares favorably with creamery butter. 


F. SOME ADDITIONAL WORK NEEDED 
None. 


ConTROL AND ERADICATION OF MisceELLANEOUS ANIMAL DISEASES AND 
INSPECTION OF ANIMALS MovinG IN INTERSTATE COMMERCE 


(BAI—Federal-State—Regular Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To develop and recommend policies, regulations, and procedures for 
administering legal requirements and cooperative programs in order 
to safeguard the livestock industry of the United States by prompt de- 
tection and application of measures necessary in the control and eradi- 
cation of infectious, contagious, or communicable diseases of livestock, 
and to prevent the spread of such diseases by the interstate movement 
of infected animals. The current work is particularly concerned with 
(1) publie stockyard inspection, (2) enforcement of the 28-hour law 
that prohibits overconfinement of animals shipped in interstate com- 
merce, (3) determining the existence of animal diseases throughout the 
country, such as dourine, anthrax, etc., (4) direction of cooperative 
programs for the eradication of scabies of sheep and cattle, (5) eradi- 
cation of the cattle fever ticks, and (6) direction of field work in the 


control of hog cholera and related diseases of swine. 


B. CURRENTLY ACTIVE PROJECTS 


Public stockyard inspection —To protect the livestock industry of 
the United States by preventing the spread of contagious, infectious, 
or communicable diseases from public stockyards. 

Enforcement of the 28-hour law—To prevent overconfinement of 
animals in interstate transit by common carrier; and to assure proper 
feeding, watering, and resting in transit. 

Determining the ewistence of animal diseases throughout the 
country.—To prevent serious losses among livestock from destructive 
communicable diseases through prompt and correct diagnosis so that 
appropriate measures can be taken without delay. 

Evradicating scabies (a seriously debilitating skin disease caused 
by parasitic mites)—To determine exactly where scabies exists, to 
prevent its spread, and to eradicate it in cooperation with States con- 
cerned. 

Erradicating cattle ticks.—To eradicate the cattle fever tick and pro- 
tect the freed areas from reinfestation with this tick, which was caus- 
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ing an estimated annual loss of 40,000,000 early in the twentieth cen- 
tury. 

Control of hog cholera and related swine diseases —To control and 
reduce losses from such swine diseases as hog cholera, a devastating 
livestock disease that has caused enormous economic losses in the 
United States for more than a hundred years. 


C. HISTORY AND EVOLUTION OF THIS WORK 


Public stockyard inspection.—The act of May 29, 1884, establishing 
the Bureau of Animal Industry, provided for the suppression and 
eradication of communicable diseases of livestock and prohibited in- 
terstate transportation of livestock affected with communicable dis- 
eases. One of the principal problems in disease control at that time 
was domestic transportation. The use of railways was supplanting 
the driving of livestock to markets on foot, and the more rapid method 
of transportation was resulting in wider dissemination of animals and 
their diseases. 

The need for official supervision in regulating the shipment of 
livestock was apparent, and the large markets at public stockyard 
throughout the country where livestock from all sections are con- 
gregated were recognized as important points at which to maintain in- 
spection and exercise supervision over their interstate movements. 

The first order requiring inspection at public stockyards of cattle 
intended for export was issued October 20, 1890. This was the begin- 
ning of the present system of public stockyards inspection to pre- 
vent dissemination of livestock diseases. For several years, Texas 
fever was the only disease controlled by this inspection. In 1897 in- 
spection was extended to sheep scabies and in 19038 to cattle scabies. 
The scope of the work was extended by 1905 to the inspection for com- 
municable diseases of all livestock received at public stockyards. 
Authority for the Secretary of Agriculture to promulgate rules and 
regulations governing interstate shipments of diseased livestock was 
provided in the act of February 2, 1903. The act of March 3, 1905, 
provided authority to quarantine disease-infected areas and promul- 
gate rules and regulations governing interstate transportation of live- 
stock from quarantined areas. 

The number of yards maintaining inspection has continued to grow 
as State livestock sanitary officials, producers, and other interested 
groups have emphasized the importance of such protection until, cur- 
rently, inspection of livestock is conducted at the 48 principal markets 
in 43 cities. 

Enforcement of the 28-hour law.—Another problem arose with the 
use of railways for transporting livestock to market when crude 
equipment and methods of handling stock in transit resulted in in- 
humane practices and in losses through shrinkage, injury, etc. This 
condition evoked many protests and resulted in the enactment of the 
first 28-hour law on March 3, 1873. However, the Department had 
neither means nor authority to enforce its provisions until the Bureau 
of Animal Industry was established 11 years later. A somewhat 
stronger law, still in force, was enacted June 29, 1906. 

The law provides that livestock in interstate transportation by rail 
or water shall be unloaded in a humane manner as stated intervals 
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into properly equipped pens for rest, water, and feeding, or shall be 
properly fed and watered in the car. 

Determining the existence of diseases in the field——A provision of 
the act of May 29, 1884, authorized the Secretary of Agriculture to 
determine the existence of any communicable disease of livestock. 
Under that authority Bureau employees cooperate with State officials 
in determining whether diseases appearing among animals are com- 
municable and would therefore, endanger other livestock. Prompt 
diagnoses are essential in preventing the spread of communicable di- 
seases and consequent heavy losses to the industry. Some of the di- 
seases that have been encountered from time to time under these in- 
vestigations have been anthrax, vesicular stomatitis, vesicular exan- 
thema, etc. 

The eradication of dourine of horses was undertaken in 1893. After 
several years of apparent freedom from the disease, it was found to 
exist over a wide area in the Southwest in 1940 and 1941. Congress 
provided additional funds for the fiscal year 1942 to undertake the 
cooperative measures necessary to eradicate the disease. 

Even though dourine is now believed to have been eradicated from 
the United States, continued vigilance is still maintained in order to 
detect it immediately should it reappear. In 1949 laboratory tests 
were made of 967 blood samples, of which 2 were positive. These in- 
fected animals were stray Mexican horses seized by Customs on the 
Texas border. Therefore, the testing of horses for dourine along the 
Texas boundary line is being continued so long as the disease exists 
among horses on the Mexican side of the border. 

No major outbreak of anthrax occurred during the last year but 
sporadic outbreaks were reported from California, Louisiana, Ne- 
braska, South Dakota, and Texas. Bureau employees furnish assist- 
ance in administering preventive treatment against this disease to the 
Indian-owned cattle on reservations. 

Eradicating scabies—When the Bureau of Animal Industry was 
created, sheep scabies, an external parasitic disease, Was prevalent 
throughout sheep-raising areas. Scabies is a highly contagious skin 
(lisease, easily transmitted from one sheep to another by contact and 
spreads very rapidly after being introduced into a flock. When al- 
lowed to spread it causes great financial loss due to a decrease in the 
quantity of wool produced, damage to skins, loss of weight, and other 
conditions which render the animals unthrifty. At times death losses 
are heavy. 

The first attempt to cope with the disease was begun in 1897 by con- 
trolling the movement of sheep in interstate and foreign commerce. 
Control. of cattle scabies through similar measures was undertaken 
in 1908, Since these measures did not accomplish the desired results, 
in 1905 a Federal quarantine was placed on a large part of the western 
range area, and on other areas as required; and systematic eradication 
was undertaken. As soon as conditions warranted in any State or 
district, the Federal quarantine was removed and the remaining in- 
fected or exposed herds or flocks handled under local quarantine. 

Activities have been continued during the past year with cooper- 
ating States in an effort to eradicate the infection where it is found. 

Eradicating cattle tick fever.—In 1884 tick fever was causing heavy 
losses to cattle raisers. - The first step for control of the disease was 
the determination of the northern boundary line of the infected area, 
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extending as far up as Virginia and Tennessee. On July 3, 1889, 
the first tick fever quarantine order was issued to prevent the spread 
of the disease. Experiments conducted by Bureau scientists in 1889 
and 1890 established the fact that this disease was caused by a pro- 
tozoan (Piroplasma bigeminum) and that the cattle fever tick (Bo- 
ophilus annulatus and Boophilus annulatus var. microplus) was nec- 
essary in its transmission. Thus they showed for the first time that 
an infectious disease could be transmitted by an intermediate host or 
carrier from one animal to another. This pioneer work opened a new 
field in medical science and pointed the way for studies which later 

incriminated such parasites as mosquitoes, fleas, and lice, as carrieré 
of human diseases. 

Since the cattle tick is the intermediate but essential factor in the 
transmission and perpetuation of this disease, the elimnation of the 
fever-carrying tick was advocated as a practical means of eradicating 
the fever. However, this tick was found to be quite resistant to the 
common insecticides. Many substances and combinations of material 
were studied in an effort to find a practical and effective chemical to 
kill the tick. Finally an arsenical dip was found to be satisfactory 
when properly prepared and used, and arsenical dips have since been 
in general use in tick eradication work. 

The eradication campaign was not all smooth sailing, and in former 
years aroused much skepticism and even violent opposition, but is now 
‘arried on with the close cooperation of State and county authorities 
and cattle owners. 

Control of hog cholera and related swine diseases. In the early days 
of the Bureau, hog cholera was the most serious menace to the swine 
industry. It was * first reported in southern Ohio in 1883 and soon 
spread throughout the country. It now occurs in every State in the 
Union and practically all parts of the world where hogs are raised. 
It is a highly contagious and infectious disease and recurs from year 
to year. During certain periods it has been unusually prevalent. The 
first such elink ani record reached its climax in 1887; the second, in 
1896; and the third, in 1913. Again in the fall of 1926 the disease 
became unusually prevalent in parts of the Middle West. At such 
times hog producers suffered enormous losses, and in some localities 
the swine population was almost wiped out. 

Losses toca the disease have amounted to more than 6,000,000 hogs 
ina single year. The average annual loss for any 10-year period was 
estimated at not less than $20,000,000 and as high as $65,000,000. This 
represents merely the direct losses. If the indirect losses could be 
computed, these figures would be greatly increased. 

After some years of research, by 1908 the Bureau had developed 
a highly effective anti-hog-cholera serum and had determined that the 
simultaneous injection of the serum and virus produced an immunity 
lasting many months, if not for life. 

In 1918 field experiments were inaugurated by the Bureau in four 
selected areas to demonstrate the effective and’ practical method of 
controlling cholera by the proper use of the simultaneous treatment. 
The work was extended widely from this beginning and led to an 
organized system of demonstrations generally throughout the various 
States, 

For several years a hog-cholera vaccine developed by the Bureau 
was supplied to various States for use under average farm conditions 
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on an experimental basis and was administered by Bureau employees. 
Reports obtained over the years have now served their purpose and 
are no longer needed. This experimental use led to its commercial 
production. As it is now commercially available and easy to obtain 
the Bureau has discontinued supplying this vaccine. 

The control of hog cholera and related swine diseases is actively 
carried on cooperatively with State livestock sanitary officials and 
swine owners. The project, now active in the principal hog-raising 
States in the Corn Belt, where the Nation’s swine industry is largely 
concentrated, consists of the investigation of reported outbreaks of 
hog cholera, swine erysipelas and related diseases of hogs; making 
diagnoses; prescribing control measures; and informing owners how 
to avoid losses that in the past have upset the economy of the swine 
industry. 

The incidence of swine erysipelas in the principal hog-raising States 
now ranks next in importance to hog cholera. Field veterinarians have 
assisted in diagnosing the disease, selecting suitable herds for treat- 
ment, and checking the results obtained in the use of the serum-culture 
method of vaccination in a number of the States. During 1949 this 
treatment was applied to 54,231 herds, containing 3,666,536 hogs. 


D. FUNDS 





ANNUAL EXPENDITURES 


Estimates for early years are difficult to obtain since some activities 
were financed from funds covering work on a number of other proj- 
ects. Available information on expenditures is given below indicat- 
ing the average from 1923 to 1934 and the general trend from 1934 to 
1950, influenced by such factors as the decline of some diseases and 
temporary outbreaks of others. 


! 
Average 
annual 
expenditures, 





| 
Expenditures, Expenditures, Expenditures, 
fiscal year | fiscal year | fiscal year 














scal years 1935 | 1943 1950 
1923-34 
| | 
Public stockyards inspection. ................-. $250, 000 $268, 100 | , 
28-hour law_.........- a TS MPS 5 29, 500 30, 400 |} $331, 600 | $456, 900 
Determining existence of miscellaneous diseases | | 
in the field (dourine, glanders, anthrax, etc) -- 29, 800 | 5, 800 56, 700 | 11, 300 
Eradicating scabies__. Sotiwtetee ware ar OE 236, 000 | 177, 600 | 96, 700 | 108, 000 
Eradicating cattle ticks '!______. gegibiee apedeates 693, 500 588, 500 260, 700 | 309, 500 
Control of hog cholera and related swine 
diseases_-_..........- etna Ake ek aetna ben 166, 000 | 108, 700 | 106, 500 | 23, 400 


1 In the fiscal years 1936 and 1937 emergency funds in the amount of approximately $1,384,000 were expended 
for speeding up eradication work. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Public stockyards inspections check the spread of diseases —The 
Department set up an inspection service at public markets which has 
proved to be an important factor in the campaign to control and eradi- 
cate animal diseases. Instances are not uncommon in which the detec- 
tion of disease in a shipment at a public stockyard is the owner’s first 
knowledge of the existence of infection on his premises. This inspec- 
tion service by expert detectors of disease, together with inspection 
chutes, isolation quarters, dipping vats, and spraying, testing and 
immunization facilities, all tend to make public stockyards a safe 
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place to obtain healthy animals for breeding and feeding purposes 
and prevent the dissemination of diseases to farms and ranches. 

Enforcement of the 28-hour law improves transportation of ani- 
mals.—Considerable improvement has been made in the stockpens and 
facilities for feeding and watering livestock at the feeding and resting 
stations on most of the old established routes to markets and slaugh- 
tering centers. More humane treatment is accorded animals unloaded 
at. stations that can be given supervision. This has resulted in a 
marked reduction in losses from bruising, crippling, and death, as 
well as in suffering of the animais. Proper care in transit also has 
reduced shrinkage of weight, especially on long hauls, and has helped 
to conserve the Nation’s food supply. 

Contagious pleuropneumonia eradicated —The act establishing the 

Sureau outlined its first duty as the eradication of pleuopneumonia i in 
cooperation with the State authorities where the disease existed. The 
previous efforts of the National Government had not proved effective. 
The disease had spread from the foci of infection on Long Island, 
where it first appeared in the United States in 1843, until by 1884 it 
had reached Pennsylvania, New York, New Jersey, Maryland, Vir- 
ginia, West Virginia, and the District of Columbia. Connecticut 
had become reinfected, and, on January 7, 1885, an outbreak was 
reported in Delaware. 

A preliminary investigation of the prev alence and location of the 
disease was the first job undertaken. Steps were taken at once to 
organize a force to make the investigation, preparatory to the applica- 
tion of eradication measures. The governments and local authorities 
of the infected States were 1 equested to cooperate with the new Bureau 
and to grant to its inspectors authority to enter upon premises of 
citizens of those States in order to make the necessary inspections. 
Some objections were raised against such inspections, but this obstacle 
and the many other diflic ulties were overcome. The last case of con- 
tagious pleuropneumonia in the United States was traced and found 
in the suburbs of Newark, N. J., on March 25, 1892. On September 
26, the same year, a proclamation was issued declaring the United 
States free of this disease, and since then there has been no reappear- 
ance of the malady in the country. 

Glanders completely eradicated —Glanders is mentioned in the 
earliest reports of the Bureau as causing considerable losses in horses. 
The Bureau carried on investigational work in determining the relia- 
bility of mallein asa diagnostic agent for the disease; and upon request 
of State authorities, transportation companies, and others, it detailed 
its employees to assist in carrying out measures for the control and 
eradication of glanders. So suc cessful has been the cooperative work 
between the Bureau and the livestock sanitary officials of the various 
States that the disease has been completely eradicated. 

Mastitis control efforts have made progress—Mastitis is a disease 
that causes much loss to the owners of dairy cattle. The disease is very 
widepread among the herds of dairy cattle in many sections of the 
country. It is improbable that much headway can be made toward 
eradicating this disease because the causative aoe is so common, but 
dairy-herd owners by following a recognized plan of management can 
make considerable progress in controlling the disease. A program 
to eliminate cows affected with this disease was started in January 
1936, under which owners were indemnified in part for any losses 
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sustained in connection with the slaughter of cows with marked physi- 
cal cases of mastitis. The work was conducted in a limited way, more 
as a relief measure than one of control and eradication. Dairymen 
troubled with the disease were furnished information on how to handle 
the herds in order to reduce its prevalence. Most of the work was con- 
ducted in the States of New York and Pennsylvania where in many 
localities it was necessary to remove all mastitis cases from herds in 
order to market their milk. 

Progress made in sheep scabies eradication.—Losses caused by this 
once widespread disease have been greatly reduced. On June 1, 1905, 
Federal quarantine for sheep scabies was placed on all territory west 
of the eastern border of North Dakota, South Dakota, Kansas, Okla- 
homa, and Texas, including an area of more than 1,700,000 square 
miles. A plan was arranged by the Department with the livestock 
sanitary officials of the several States. This plan, including a range 
inspection of all sheep in the quarantined area, was found to be very 
effective and continued progress was made toward the eradication of 
the disease until the beginnnig of World War I. At that time the 
work was somewhat disorganized by the demands for war service, 
resulting in a considerable spread of the disease. The nature of the 
country, the vast areas involved, and the open range system of stock 
raising combined to make the eradication of the disease an enormous 
undertaking. However, after 45 years’ work on the project Federal 
quarantines for sheep scabies now cover only 4 parishes in the State 
of Louisiana and 12 counties and a part of another county in the State 
of Mississippi. 

Progress made in cattle scabies eradication—On March 18, 1905, 
regulations were issued by the Department to prevent the spread of 
scabies in cattle. This order placed in quarantine that part of the 
United States lying west of the Mississippi River and the eastern 
boundary of Minnesota and outlined the manner in which animals 
originating in that section might be moved in interstate trade. It 
provided for the dipping of diseased and exposed animals and the 
cleaning and disinfection of infected premises. 

On June 1, 1905, a Federal quarantine embracing 1,269,844 square 
miles was placed on those States and sections in which the disease was 
quite prevalent. A large force of inspectors was detailed to take up 
the work of inspecting and dipping and as progress was made the area 
under quarantine was gradually released. Common scab of cattle, 
once widespread in western range sections of the country and the 
cause of extensive losses, has now been eradicated. Sarcoptic scab or 
barn itch, not formerly considered of much importance, occurs spo- 
radically in Midwestern farming States and to a greater extent among 
dairy cattle in Northeastern States. It is becoming a real problem. 
Although less dangerous than common scabies, this type is more diffi- 
cult to eradicate because of the burrowing habit of the mites. 

Cattle ticks almost entirely eradicated —The fight to wipe out the 
cattle fever tick in the United States is probably the most extensive 
and sustained attack on any of man’s parasitic enemies. It succeeded 
by the close of 1945 in freeing all the infected area, with the exception 
of a narrow strip extending through eight counties along the Mexican 
border in the lower Rio Grande Valley of Texas, where infestation 
occasionally trickles in from Mexico on stray and smuggled animals, 
presenting a continual source of danger. 
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However, during December 1945 fever tick reinfestation was found 
in Highlands County, Fla., which spread to several other counties 
in central Florida. The systematic eradication campaign in Florida 
in cooperation with the Florida Livestock Sanitary Board is progress- 
ing satisfactorily and it is believed the work is now nearing comple- 
tion. Probably no section of the United States has enjoyed g greater 
benefits from a Bureau of Animal Industry project than tick eradica- 
tion has brought to the Southern States. Following the almost com- 
plete eradication of tick fever in the Southern and Southwestern States 
the cattle industry there has grown to enormous proportions. South- 
ern cattle can now move to market, or elsewhere, without restrictions, 
and northern cattle for improvement of native cattle can be brought 
into this previously quarantined area without fear of loss from tick 
fever. 

Control of hog cholera and related swine diseases —Through the 
proper application of immunizing treatment and sanitation, losses 
from hog cholera have been greatly reduced and swine raising has 
been made a much safer enterprise. The application of preventive 
treatment and control measures developed by the Bureau have been 
successful in preventing any widespread outbreaks of the more serious 
swine diseases during the past few years except for a serious outbreak 
of cholera in the Corn Belt area in which a considerable number of 
hogs died following simultaneous treatment. A form of hog cholera 
virus never before recognized may have been responsible for the heavy 
losses. A variant, or slight change in the form of the virus, was 
found to have caused some of the trouble and complicates the control 
of the disease. Fortunately this variant virus is unstable in nature 
and has a marked tendency to revert to regular virus. 

There is no way to estimate accurately the benefits derived from 
following these recommended swine sanitation programs, but they 
are believed to have accounted for an annual savings of millions of 
dollars worth of pork and pork products. 


F. SOME ADDITIONAL WORK NEEDED 


Public stockyards inspection.—Since the beginning of livestock dis- 
ease control and eradication work, the unrestricted movement of dis- 
eased animals has been recognized as one of the most important factors 
in the oe of disease. Due to the menace of the introduction of 


foreign livestock diseases, particularly foot-and-mouth disease, proper 
and efficient inspection at livestock markets is more essential now than 
at any time in the past. Of prime importance in coping with this 
and other dangerous communicable diseases are early detection and 
prompt diagnosis. For this reason, the inspection ‘of livestock at 
market centers is almost indispensable in the control of disease. The 
sooner a disease is discovered and the affected animals isolated, the 
fewer will be the number that become infected and exposed. By the. 
same token, the sooner the disease is traced back.to point.of origin 
the less likelihood there will be of further dissemination of the disease . 
from that locality. The value of the service to the livestock industry 
as a whole would be difficult to estimate. 

Twenty-eight-hour law enforcement.—There is a need for increas- 
ing the scope of enforcement of the 28-hour law. Numerous and 
vigorous complaints have been received recently from producer and 
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meat-packer organizations that livestock are not properly fed_and 
watered at many feeding stations not under Bureau supervision. Fur- 
thermore, the number of livestock shipments going directly to points 
or over routes not under Bureau supervision is increasing, and there 
is evidence to indicate widespread non-compliance with the require- 
ments of the law in such cases. 

More uniform coverage of the movement of livestock is needed to 
insure compliance with the law. 

Sheep scabies eradication.—Sheep scabies has been eradicated from 
the range areas of the West and notable progress has been made in 
the farming areas in the Midwest. However, much of the favorable 
results attained in the Middle West States has been nullified by the 
widespread movement of infected sheep, particularly through the 
medium of auction sales markets. The fact that sheep cannot be 
grown profitably when affected with scabies makes the eradication of 
this malady of prime economic importance to the sheep and allied in- 
dustries. The rapid spread witnessed in the farming areas in the past 
few years emphasizes the real need for action in bringing the disease 
under control before it again a omes reestablished in the vast range 
areas of the West. On July 1 923, after years of systematic dipping, 
all of the area originally ddan for sheep scabies, which com- 
prised 1,785,345 square miles, was released with the exception of 
33,415 square miles. Final er adication of sheep eee rn 
in the lifting of the remaining Federal quarantine on areas in 
Louisiana and Mississippi. 

Eradicating cattle ticks.—In Texas and California tick reinfestation 
from Mexico continues to be a constant source of danger to those States 
and adjacent areas. Several times during the past year fever ticks 
were introduced on stray and smuggled animals from this source. The 
narrow strip in Texas along the border from Del Rio to the Gulf of 
Mexico is under Federal quarantine and this area is regularly patrolled 
by Bureau inspectors. Reinfestations are expected to occur until some 
effective barrier can be placed along this line. All Mexican territory 
adjacent to the international boundary along the lower Rio Grande 
Valley is infested with fever ticks. 

The dipping program started several years ago in Puerto Rico, in 
cooperation with the insular Government, is making good progress. 
Prevalence of the tropical variety of the tick, with its wider range of 
host animals, makes the problem of eradication more difficult as large 
numbers of goats and horse stock require treatment the same as -attle. 
More than half of the Territory has reached the final stages of eradi- 

cation and the dipping program is being extended to ince lude new area 
as the work progresses. 

The danger of reinfestation in Florida is constantly present due to 
its close proximity to tick-infested countries and islands in the West 
Indies with which there is extensive commerce. Trained personnel in 
that State to deal effectively with outbreaks as they occur is of prime 
importance to the livestock industry of the South. 

Hog-cholera control—Because of the enormous economic loss ex- 
perienced by hog producers, every effort should be made to completely 
eradicate the disease as previous methods of control have not proved 
effective. Control methods means living with the disease indefinitely 
and continuing to pay millions of dollars annually for vaccination. 
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Until this or a different approach to the hog-cholera problem is made 
very little can be accomplished toward ultimate eradication of the 
disease. 


Cooperation Wirn THE GOVERNMENT or Mexico IN THE CONTROL 
AND ERADICATION OF Foot-Anp-Moutrn D1sease 


(BAI m-—1—Federal—Emergency Funds) 


A. PURPOSE AND NATURE OF CURRENT WORK 


To control and eradicate foot-and-mouth disease in Mexico through 
the Mexican-United States Commission for the Eradication of Foot- 
and-Mouth Disease as a protection to the livestock industries of both 
countries. 

B. CURRENTLY ACTIVE PROJECT 


Intensive inspection of all susceptible animals throughout the quar- 
antine zone; prompt investigations of suspected appearances of the 
disease ; and the application of : appropriate measures in case any active 
infection is found. Such measures consist of slaughter of infected and 
directly exposed animals, as well as disinfection of contaminated 
premises and articles. 


C. HISTORY AND EVOLUTION OF THIS WORK 


On December 26, 1946, the existence of foot-and-mouth disease in 
Mexico was confirmed by Mexican and Bureau of Animal Industry 
veterinarians. In January, 1947, the Mexican-United States Agricul- 
tural Commission recommended immediate and adequate scientific, 
technical, and financial cooperation between Mexico and the United 
States for the control and eradication of the disease. Following these 
recommendations, officials of the Mexican Ministry of Agriculture and 
the United States Department of Agriculture met to discuss a coop- 
erative program. Public Law 8, approved by the United States Con- 
gress February 28, 1947, authorized the Secretary of Agriculture to co- 
operate with the Government of Mexico in a control and eradication 
program. Through an exchange of diplomatic notes between the 
two Governments on March 17 and 18, 1947, the Mexican-United 
States Commission for the Eradication of Foot-and-Mouth Disease 
in Mexico was created. Commission offices were established in Mexico 
City on April 10, 1947, and field offices were set up as rapidly as pos- 
sible in the various districts where the work was to be performed. 
Quarantine lines were set up above and below the infected area in 
central Mexico to halt the rapid spread of the disease throughout the 
entire country. Within this quarantine zone, the er adication cam- 
paign was started as a four-point program: (1) Inspection of suse ep- 
tible animals, (2) slaughter of infected and exposed animals, (3) quar- 
antine of infected areas, and (4) cleaning and disinfection of con- 
taminated premises. 

It soon became apparent that the large number of animals being 
slaughtered as a result of the widespre ad incidence of the dise: ase was 
placing too heavy an economic strain on the country. The Commission 
decided to add vaccination as the fifth measure of the eradication cam- 
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paign in an effort to starve out the virus to a point at which it could 
be more practically eradicated. 

In January 1948 the first vaccinations were begun in the quarantine 
zone, with vaccine shipped from Europe and South America because 
there were no facilities on this continent for vaccine production. 
However, preparations were started at once to provide production 
laboratories in Mexico, and the first foot-and-mouth disease vaccine 
was produced in the Commission laboratory in May of that year. 

Because of the relatively short-term immunity provided by the vac- 
cine, successive rounds of vaccinations were administered at 4-month 
intervals in an effort to prolong the protection. Three rounds were 
given to all susceptible animals within the quarantine zone, and a 
fourth round was administered to all animals except those in the areas 
in which the disease had not been reported since the eradication cam- 
paign was started. 

As the incidence of the disease declined, it was decided to terminate 
mass vaccinations at the end of July 1950 and proceed to the current 
phase of the campaign, carrying out the original four points of the 
program with special emphasis on inspection of susceptible animals. 


D. FUNDS—-ANNUAL EXPENDITURES 


Expenditures have been as follows: 


| | Direct 
| Contribu- | Pag my Total 
| tions to the | Stat ol ae United 
| Joint Com- | © sane : States 
mission equipment, | expenses 
| etc. j 
| 
Fiscal year 1947 ; ‘ | $9,000,000 | $1, 152,400 $10, 152, 400 
Fiscal year 1948_ -.| 22,000,000 | 5, 803, 500 | 27, 803, 500 
Fiseal year 1949 ; 6s 7 a 10, 030, 000 7, 229, 900 17, 259, 900 
Fiscal year 1950_ ei pated : aa 11, 080, 000 | 8, 033, 200 | 19, 113, 200 
Total ; ae ae EOL "$2, 110, 000 | "22, 219, 000 74, 329, 000 


| ' 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Although the disease had spread rapidly through some 260,000 
square miles of central Mexico before the eradication campaign was 
begun, no outbreaks have occurred outside the zone of operations since 
the quarantine lines were established. Eradication procedure elimi- 
nated many of the heavy pockets of infection before the economic 
pressure of the country made it necessary to reduce the rate of slaugh- 
ter and add vaccination as a fifth step in the program. A big part of 
the battle already had been won because slaughter had wiped out major 
sources of infecting virus. As the vaccination work progressed, there 
has been a marked decrease in the number of outbreaks. For example 
from January 1 through June 30, 1949, there were 37 new outbreaks 
of the disease. But from July 1, 1949, to January 1, 1950, there were 
only six outbreaks. No centers of active infection have been discov- 
ered since December 1949. In October 1949 a type of foot-and-mouth 
disease virus known as type O, which was new to the outbreak in 
Mexico, appeared in cattle on a ranch in the State of Mexico. Ani- 
mals vaccinated with type A vaccine, the type of virus previously 
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found in Mexico, are not protected against exposure to disease caused 
by type O virus. The type O infection was confined to one premise 
and wiped out through stringent quarantine and prompt eradication 
measures. The entire operation in Mexico could have been irreparably 
damaged if the type O outbreak had been permitted to become wide- 
spread. 

F. SOME ADDITIONAL WORK NEEDED 


Continuation of present quarantines, inspection of susceptible ani- 
mals in the quarantine zone for an indeterminate length of time in 
order to assure that any remaining infection is discovered. If infec- 
tion is revealed, it will be necessary to take prompt measures for 
eradicating the disease through such measures as quarantine, slaugh- 
ter, disinfection, and cleaning. Because of conditic.s in Mexico, such 
as the tremendous area involved, difficult terrain, ant the number of 
isolated communities, and the nature of the disease, it cannot be stated 
with any degree of accuracy at this time when it may be determined 
that the disease has been eradicated. 


ENForcEMENT OF Mexican Borper QUARANTINE 
(BAI—m-—2—Federal-Emergency Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To enforce the Mexican border quarantine established by Federal 
law and thereby prevent the introduction of the virus of foot-and- 
mouth disease into the United States. 


B, CURRENTLY ACTIVE PROJECT 


Maintenance of quarantine forces along the Mexican-United States 
border from the Gulf of Mexico to the Pacific Ocean to prevent smug- 
gling or drifting of susceptible animals or the entry of dangerous 
materials into the United States, and to destroy susceptible animals 
and infective materials entering the country. 


C. HISTORY AND EVOLUTION OF THIS WORK 


Immediately following confirmation of the existence of foot-and- 
mouth disease in Mexico on December 26, 1946, the United States 
border was closed to importations of susceptible animals and danger- 
ous materials such as animal byproducts, hay, straw, etc. The border 
States at once began the patrol of those sections of the border within 
their territory to prevent the smuggling or drifting of livestock which 
might introduce the disease into the United States. These measures, 
however, were only temporary until such time as the Department 
could establish a patrol force. Various livestock organizations 
throughout the country urged the establishment of a Federal patrol 
for rigid enforcement of the Mexican border quarantine and on March 
14, 1947, the Secretary of Agriculture authorized the use of appro- 
priated funds held in reserve for emergency use to strengthen the 
meager border forces of the Department, and this project is currently 
being carried out. : 





2344 AGRICULTURAL RESEARCH AND RELATED SERVICES 


D. FUNDS—-ANNUAL EXPENDITURES 


Expenditures for this project have been as follows: 


Fiscal year 1947__ __.-. $255, 100 | Fiseal year 1949_.__.______ $2, 850, 000 
Fiscal year 1948___ ..._. 1, 952, 400 | Fiscal year 1950__._........ 2, 898, 600 





E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Numerous animals susceptible to foot-and-mouth disease (cattle, 
goats, sheep, swine, and deer) which were smuggled or had strayed 
into the United States were seized and destroyed in a manner which 
would prevent spread of the virus causing the disease. In addition, 
large quantities of prohibited meats, restricted animal byproducts, 
hay, straw, etc., which might have been the means of introducing the 
virus of the disease into the United States, were seized and destroyed. 
Certain materials were permitted entry under restrictions according 
to regulations. The border patrol force cooperated closely with other 
Federal agencies and, during the course of regular patrol activities, 
has assisted in the seizure of illegally entered aliens and products. 
More than 600 miles of jeep trails have been constructed along the 
border resulting in increased efficiency of operation and reduced costs. 
Measurement of each rider’s patrol area has resulted in a more equi- 
table arrangement of patrols and more suitable location of camps. 


F. SOME ADDITIONAL WORK NEEDED 


Continue intensified enforcement of Mexican border quarantine to 
prevent the smuggling or straying of livestock into the United States, 
as well as to prevent the importation or smuggling of prohibited 
meats, restricted animal byproducts, hay, straw, ete., which might 
introduce the virus of foot-and-mouth disease into the United States; 
complete construction of jeep trails along some sections of the inter- 
national boundary to increase the efficiency of the patrol and reduce 
over-all costs of operation. 


BRUCELLOsIS AND TurErRcULOsIS ERADICATION 
(BAI—Federal—Regular Funds) 


A. PURPOSE AND NATURE OF CURRENT WORK 


In conjunction with livestock sanitary officials of the 48 States, the 
District of Columbia, Alaska, and insular governments, to plan and 
develop programs for the control and eradication of tuberculosis of 
livestock and poultry, Johne’s disease (paratuberculosis) of cattle. 
and brucellosis of cattle. Current work is concerned primarily with 
directing Nation-wide cooperative programs of testing, diagnosis, 
vaccination, disinfection, condemnation, and disposal of reactors and, 
within the provisions of State laws and regulations, providing par- 
tial compensation to owners of cattle condemned and slaughtered 
because of being affected with tuberculosis and brucellosis; and con- 
ferring with livestock sanitary officials of many foreign countries in 
the interest of assisting them in setting up control and eradication 
projects in their countries. 
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B. CURRENTLY ACTIVE WORK PROJECTS 


Control and eradication of tuberculosis of livestock and poultry, 
Johne’s disease of cattle, and brucellosis of cattle constitute the pri- 
mary work projects of this Division. The Johne’s disease project is 
conducted in conjunction with the tuberculosis eradication project. 
The project involving tuberculosis eradication in poultry is being 
conducted in States where this disease is a serious problem to the 
industry. 


C. HISTORY AND EVOLUTION OF THIS WORK 


The campaign to eradicate tuberculosis in cattle was organized by 
the Bureau of Animal Industry in 1917 im response to requests for 
assistance by producers of cattle and consumers of milk and beef in 
combating this disease which was the cause of heavy economic losses 
and a serious menace to human health. 

As the incidence of the disease was reduced it became increasingly 
evident that considerably more work would be required to accomplish 
complete eradication than had been expected. Recognition of this 
need is indicated by the attention given to continued testing as a 
means of limiting the spread of tuberculosis from the centers of in- 
fection that still exist. For instance, during the fiscal year 1950, 
cattle tested numbered 9,439,811 as compared with 8,737,501 for the 
previous year; 17,733 reactors were removed from the 539,799 herds 
tested. 

The disease in cattle is also transmissible to man, and at one time 
a large number of tuberculous people in this country were suffering 
from this type of the disease. In countries where efforts to eradicate 
tuberculosis in cattle have not been carried on as vigorously as in the 
United States, from 25 to 50 percent of the cattle are affected with 
the disease, and thousands of new cases of this type in man are re- 
ported annually. 

Johne's disease of cattle is caused by a disease organism similar to 
that causing tuberculosis, and for this reason Johne’s disease contro] 
efforts were conducted in conjunction with the tuberculosis eradica- 
tion program. Considerable testing for this disease is done each 
year, and indemnity payments for reactors that are slaughtered are 
made, within certain limitations, when at least equal payments are 
made by the various States. Appraisals are made on the meat value 
or breeding value of the animals subject to regulations established 
by BAI or der No. 375. 

In 1934 a project was begun to reduce cattle numbers in view of 
drought and economic conditions. Livestock producers requested 
that as part of this project the Bureau of Animal Industry remove 
for slaughter those animals affected with Bang’s disease, now called 
brucellosis. It is estimated that the loss to the livestock industry 
as a result of brucellosis amcunts to approximately $100,000, 000 
annually. This disease, like tuberculosis, is transmissible from ani- 
mals to man; in fact, the only likely source of the disease is from 
animals. From the beginning made in the cattle reduction project, 
the brucellosis eradication program has progressed to a point where 
it has been clearly demonstrated that the disease can be economically 
eradicated. The interest shown by both producers and consumers 
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in eradicating brucellosis is greater than for any of the livestock 
diseases thus far dealt with. 

The scope of the current program is indicated by the fact that dur- 
ing the fiscal year 1950, testing for brucellosis was conducted in 
618,801 herds containing 5,974,721 cattle, with 208,298 reactors dis- 
closed. Over 60,000 infected animals were held in herds in which 
calf vaccination is being practiced. These will be gradually slaugh- 
tered when they cease to be of further value for breeding and 
production. 


D. FUNDS—ANNUAL EXPENDITURES 


Tuberculosis and paratuberculosis.—Direct Federal expenditures 
for tuberculosis eradication have ranged from about $2,925,000 in 
1923 to $3,875,000 in 1934. During that time operating expenses aver- 
aged slightly less than $1,050,000 annually and indemnities about 
$3,530,000 annually. Direct expenditures ranged from about $1,965,- 
000 in 1935 to about $1,280,000 in 1943. In addition, emergency funds 
totaling about $20,700,000 were expended during the period 1935 to 
1939 to accelerate the eradication of tuberculosis. Total expenditures 
have ranged from slightly over $1,260,000 in 1944 to $2,007,800 in 
1950. 

Bang’s disease of cattle-—Emergency funds totaling about $56,600,- 
000 were expended for eradication of Bang’s disease from 1935 to 
1942. From 1939 to 1942 expenditures from regular funds totaled 
about $14,560,000. The expenditures from both regular and emer- 
gency funds ranged from about $10,685,000 in 1935 to about $4,680,000 
in 1942. Expenditures have ranged from about $3,800,000 in 1943 to 
$4,280,000 in 1950. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Tuberculosis in cattle has been reduced materially due, almost en- 
tirely, to the eradication work carried on by the Department. The 
number of tuberculous cattle has dropped from approximately 5 per- 
cent in 1917 to less than 0.2 percent in 1950. In the early years of the 
eradication campaign, records maintained by the meat-inspection 
service show that more than 46,000 whole beef carcasses infected with 
tuberculosis were condemned annually as unfit for human consump- 
tion. Prior to the inauguration of this project, records indicate that 
such condemnations were increasing ‘ai year. However, at present 
fewer than 1,000 carcasses are condemned each year because of tu- 
berculosis. In fact, the amount of beef saved as a result of the tuber- 
culosis-eradication campaign is more than the amount of all beef 
shipped overseas by the United States under lend-lease during World 
War II. The importance of this project to public health and to the 
world food supply in time of critical need cannot be fully evaluated 
economically. 

Tuberculosis in poultry and swine has been reduced.—The eradica- 
tion program is credited with reducing the infection in poultry from 
6 percent when the work was begun, to 2.2 percent at present. Be- 
fore the program was conducted, losses to the swine industry of the 
United States as a result of tuberculosis amounted to approximately 
65,000 whole carcasses annually ; but now this loss has been reduced to 
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fewer than 9,000 carcasses a year. It was originally thought that 
tuberculosis in swine was contiictied as a result of their followi ing in- 
fected cattle in feed lots or on farms and ranches. However, as tuber- 
culosis in cattle was reduced, condemnations of swine continued to be 
high. Research disclosed that tuberculosis may be transmitted readily 
from poultry to swine. Procedures for eliminating tuberculosis in 
poultry have proved to be very effective in reducing the losses in both 
poultry and swine. 

Brucellosis is being effectively controlled—The number of cattle in 
the United States with this disease has been reduced from 11.5 percent 
in 1935 to 3.5 percent in 1950. This decrease has been achieved largely 
by the Federal eradication program in cooperation with livestock 
sanitary officials of the various States, livestock owners, and other 
interested groups. 


F. SOME ADDITIONAL WORK NEEDED 


Milk ring, or ABR, test for detecting brucellosis —The ABR test, 
made on samples of milk collected at creameries and milk-collecting 
stations, gives promise of being an effective method of locating in- 
fected herds so that individual animals with brucellosis can be dis- 
covered more efficiently. If further research shows the test to be de- 
pendable, this method should be of great benefit in saving time and 
effort of the trained personnel available to carry out the brucellosis- 
eradication program. It would eliminate the necessity of visiting 
dairy farms with brucellosis-free herds, which at the present time 
represents more than four-fifths of the herds in the country. 

Developing an improved brucellosis vaccine —Although the value 
of strain 19 vaccine, developed by the Bureau for stimulating resist- 
ance in cattle to brucellosis, is well established, it has the disadvantage 
of producing a blood-serum reaction indistinguishable from the re- 
action resulting from the natural disease. This reaction persists in- 
definitely in a small percentage of animals vaccinated as calves, and 
is much more pronounced when adult animals are vaccinated. M 

vaccine prepared at the Michigan State College of Agriculture at East 
Lansing offers the advantage over strain 19 vaccine ‘of not producing 
a blood-serum reaction of any consequence; however, the immunizing 
properties of M vaccine have not yet been fully established. Should 
tests now underway show that it produces satisfactory resistance, there 
still remains the problem of developing production techniques that 
will insure the stability of the culture. 

Determining best method of vaccination against brucellosis.— 
Studies should be made to determine whether best results are obtained 
by vaccinating intradermically (within the layers of the skin), in- 
tracaudally (into the tail at the tip), and subcutaneously (entirely 
through the skin). 
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LaporatTory Services FoR ReeuLtarory, Conrrot, AND ERADICATION 
PROGRAMS 


(BAI—Pathological Division—Federal-Regular Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To test the serum of horses coming into this country for the diseases 
dourine, surra, and glanders; to do all serum testing for any eradica- 
tion program should outbreaks of any of these diseases appear in this 
country; to test imported glandular products and other imported 
animal tissues, such as bones and bile, to determine whether they have 
been treated in a way to destroy foot-and-mouth disease virus ; to make 
routine tests of vat waters used to disinfect imported and restricted 
hides in order to control the concentration of acid fluoride required to 
destroy foot-and-mouth disease virus and control the reaction of the 
bath; to act as advisers on disinfecting problems connected with foot- 
and-mouth disease; to supply testing apparatus for determining the 
phenol content of biological products; to examine pullorum disease 
antigens for compliance with requirements of the Virus-Serum-Toxin 
Act; to examine hog-cholera vaccines for contaminants; to determine 
the chemical purity of certain materials used in the production of 
biologics; to furnish testing outfits and supplies for determining the 
strength of arsenic dipping baths used in tick eradication and to 
analyze arsenic dips and dipping baths for compliance with regula- 
tions; to furnish testing outfits and supplies for lime-sulphur and 
nicotine dipping baths for scabies eradication; to analyze these dips 
for compliance with regulations; and to examine disinfectants used 
in official work for compliance with specifications. 


B. CURRENTLY ACTIVE LINE PROJECTS 


This is continuing laboratory service performed for the regulatory, 
control, and eradication programs of the Bureau. There are no 
formal line projects. 


C. HISTORY AND EVOLUTION OF THIS WORK 


The work on glanders, a disease of horses and mules, dates back to 
the early part of the present century, when horses were being imported 
into this country and the disease was commonly found in some foreign 
countries. The United States has been free of glanders; surra has 
never occurred in any livestock in this country. A little later dourine, 
another disease of horses, was brought into this country from France 
and first became established in the central part of Illinois. Eradica- 
tion was first attempted by examinations of the animals for symptoms, 
and slaughter of the affected animals. Later a serum test was de- 
veloped for diagnosing the disease ; it was applied widely, and eradica- 
tion progressed rapidly. At present, to keep the disease from being 
brought into the country, serum tests are made on the blood of all 
imported horses. 

The chemical testing of animal products from countries where foot- 
and-mouth disease exists has been done since the first laws relating 
to the prevention of the disease in this country became effective. De- 
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velopment of field tests to determine the strength of solutions used in 

vats began at the time regulatory work on eradication of tick fever 
was begun and was later also applied to scabies. It was necessary to 
have portable equipment for conducting field tests in order to main- 
tain the baths at a strength that would destroy the parasite but not 
injure the animal being dipped. 


D. FUNDS—-ANNUAL EXPENDITURES 


This work is supported by funds already reported by the regulatory, 
control, and eradication programs presented elsewhere in this chapter. 


. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


The services performed in this project—testing of the serum of 
animals, analyzing of dips, furnishing of testing outfits and supplies, 
and comparable aids—contributed mater ially to the followi ing accom- 
plishments of the Bureau. 

Although glanders has not appeared in this country for the last 20 
years, all the serum testing in this eradication program was done under 
this project. 

Dourine eradication has progressed to the point where it no longer 
exists in this country. The development of the complement-fixation 

test for the diagnosis of this disease from the blood and the making of 
these tests have been important aids in this accomplishment. 

The tick fever eradication program was materially assisted by the 
chemical analyses made on dips and by the testing outfits and supplies 
furnished for that work. 

Scabies eradication of cattle and sheep in many Western States was 
made possible largely through analyses of lime-sulfur and nicotine 
dips for compliance with regulations and the use of field testing 
outfits and supplies for maintaining the strength of the dip in the vat 
at the required level. 


F, SOME ADDITIONAL WORK NEEDED 


Development of a practical method of testing, in the field, new 
chemicals found to be of value for dipping and spraying in the eradica- 
tion of lice, scab mites, and ticks. 


Controt or Manuracrure, Lwrortation, AND INTERSTATE SHIPMENT 
or Viruses, Serums. Toxins, ANALOGOUS Propucrs, AND CERTAIN 
ORGANISMS AND Vecrors, INcLUDING MARKETING AGREEMENTS 


(BAI—Federal—Regular Funds) 


A. PURPOSE AND NATURE OF CURRENT WORK 


For the ultimate purpose of protecting livestock against animal 
diseases of domestic or foreign origin, (1) to determine that all veter- 
inary biological products ms anufactured under license will acc omplish 
the purpose for which they are intended and to prevent production 
and interstate distribution of any product that is worthless, contami- 
nated, dangerous or otherwise harmful; (2) to control importations 
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of disease organisms and vectors (animals carrying a disease) into 
the United States, admitting only those deemed safe, and rejecting 
all material that might spread any disease or condition after importa- 
tion. The current work is particularly concerned with licensing and 
supervising biologic manufacturers whose products have been found 
to possess the ability of detecting, preventing, or treating diseases 
of domestic animals and poultry. In addition, aid and encouragement 
are given to research organizations in developing production methods 
and new and improved products, thus assuring farmers that adequate 
supplies of properly prepared products are available to them at all 
times. 
B. CURRENTLY ACTIVE PROJECTS 


Does not apply. 
C. HISTORY AND EVOLUTION OF THIS WORK 


The need for supervising the manufacture of biological products 
intended for the treatment of domestic animals first became apparent 
at the turn of the century. Ravages from hog cholera attracted the 
attenion of individuals who saw an opportunity for profit. Marketing 
of serums and various remedies concocted for the prevention and con- 
trol of cholera and other diseases became widespread. Many of 
these products not only failed to give effective results but were actu- 
ally harmful. Many imported products were found to be impotent, 
contaminated, and generally of little value. The outbreak of foot- 
and-mouth disease in 1908 was traced to a culture of smallpox im- 
ported from Japan by a concern engaged in the commercial production 
of small-pox vaccine. 

In 1908, the Chief of the Bureau of Animal Industry recommended 
“That Congress enact a law prohibiting the importation of any infec- 
tious virus, except with the permission of the Secretary of Agri- 
culture.” In 1910, 1911, and 1912, efforts were made by the Bureau 
to obtain authority to control importation of biological products in- 
tended for treatment of domestic animals and to supervise the prepa- 
ration of such products manufactured in this country for interstate 
commerce. Finally, on March 4, 1913, what is now known as the 
Virus-Serum Toxin Act was approved by Congress. 

The first regulations were issued on May 31, 1913, and the first 
license for the manufacture of biological products was issued on July 
1 of that year. During 1914, United States veterinary licenses were 
issued to 97 firms, 81 of which produced anti-hog-cholera serum and 
hog-cholera virus. During the 1914 outbreak of foot-and-mouth dis- 
ease, extending into 1915, renewed incidence of the disease was traced 
to anti-hog-cholera serum and hog-cholera virus contaminated with 
foot-and-mouth disease virus. This fact demonstrated the impera- 
tive need for close inspection of all animals used in the production of 
serum and virus and for careful supervision of all steps in the pro- 
duction process. Each establishment was required to test each lot of 
serum and virus before marketing. 

From 1916 on the work developed rapidly and considerable im- 
provement was shown in all phases of administration and enforce- 
ment of the Virus-Serum-Toxin Act. Standardization of nomencla- 
tures, formulas, and labeling requirements resulted in a substantial 
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improvement in the preparation, control, and marketing of the various 
products. The quantity of anti-hog-cholera serum manufactured 
fluctuated from year to year, according to the prices of animals used 
in its production and their feed. In 1926 there was an outbreak of 
hog cholera in the United States, and because of previous low pro- 
duction no serum was available at any price. Such conditions were 
recognized as serious, and in 1935 Congress passed a special law to 
help provide a readily available supply of anti-hog-cholera serum 
ma prevent undue and excessive price fluctuations. This act per- 
mitted the Secretary of Agriculture to enter into a marketing agree- 
ment with the industry and to issue an order regulating the handling 
of all anti-hog-cholera serum and hog-cholera virus after concurrence 
with handlers of at least 75 percent of the serum sold in or affecting 
interstate commerce. At the same time there was a gradual and sub- 
stantial increase in the quantity of veterinary biologics produced. 
The quantity of anti-hog-cholera serum produced annually in licensed 
establishments ranged from 208,000,000 cubic centimeters in 1915 to 
over a billion and one-half cubic centimeters in 1950. Large numbers 
of other products such as bacterins, vaccines, serums, aggressins, and 
diagnostic antigens have been produced by licensed establishments 
over a period of years. Some of the more important products manu- 
factured during the early years of organized supervision are no longer 
being produced and have been replaced by new and more effective 
biologics. 

As the field of veterinary medicine and research progressed, the 
field of veterinary biologics also has advanced. Accordingly, regula- 
tory activities have been constantly adapted to the ever advancing 
trends of the biological industry. 


D. FUNDS--ANNUAL EXPENDITURES 


Data on expenditures for early years of this work would be difficult 
to obtain. The initial appropriation in the amount of $25,000 was 
made for the fiscal year 1914 and subsequent appropriations ranged 
up to $195,000 in 1922. Direct expenditures averaged approximately 
$241,000 annually for 1923-43. Expenditures ranged from $259,000 
in 1944 to $445,600 in 1950. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Uniformity in the quality and in the preventive or curative fac- 
tors of biological materials has been obtained through the rigid re- 
quirements of the Virus-Serum-Toxin Act. As a result, faith has 
been restored in an industry that was rife with confusion and mer- 
cenary tactics in its early stages of development. Prior to the pas- 
sage of this act, farmers and stockmen were actually victimized to the 
extent of hundreds of thousands of dollars each year through the 
purchase of nostrums and unproved biological material that did not 
possess the preventive or curative qualities claimed, served no practical 
purpose, and in some cases proved definitely harmful. 

Supplies of veterinary biologics are now available at all times in 
sufficient quantities to counteract outbreaks of disease owing to the 
present system of production, storage, and marketing of these prod- 
ucts, particularly anti-hog-cholera serum and hog-cholera virus. 
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Before 1936 no such effective system was available. The Congress 
passed a law at that time permitting handlers of anti-hog- cholera 
serum and hog-cholera virus to enter into an agreement ‘with the 
Secretary of Agr iculture, whereby an adequate supply of the product 
could be held in stor age at all times with no excessive price fluctuations. 

Deterioration of pr roducts are held to a minimum be cause of refrig- 
eration requirements for their storage on licensed premises. Users, 
therefore, are confident that the products will accomplish the purpose 
for which they were intended. 

Vastly better methods of manufacture of biological products are in 
effect because of stricter sanitation, specific media including the use of 
chick embryos, and other control factors. 

Methods of clarifying and pasteurizing serum as practiced today 
may be attributed to the Bureau. The use of bean extract and sat- 
urated salt solution, together with centrifuging equipment to remove 
blood cells from serum, was a result of intensive research to obtain 
a more stable product that could be more readily injected into animals. 
Standardized pasteurizing equipment was developed as a result of 
collaboration with equipment manufacturers. This has resulted in a 
more uniform product capable of being heated in larger quantities. 
This procedure, it is estimated, has sav ved at least a million dollars 
annually in the cost of production. 


F. SOME ADDITIONAL WORK NEEDED 


The part freezing and desiccation, or drying, play in the prepara- 
tion and storage of biological products.—It has been known for several 
years that refrigeration is necessary for holding biological products 
so that their value in the treatment of animals will not be heeaseind. 
Of late years there have been indications that freezing at very low 
temperatures and drying result in the preparation of more stable 
pr sienes. This method should be dvvidubel and extended to deter- 
mine which products are adaptable to it. It should also be determined 
whether products so prepared are effective in the treatment of diseases. 

Evaluation of processes of modification and attenuation (weaken- 
ing) of viruses by passage through embryonated eggs or through 
animals.—Some viruses can be grown artificially in hosts or media 
foreign to their natural env ironment. Sometimes this procedure alters 
the virus so that it can be reinjected into susceptible animals and 

cause them to become immune rather than to sicken with the disease. 
Further research is needed to determine which viruses can be propa- 
gated in this manfher and to determine their place in the commercial 
distribution of biological products. These should be tested against 
existing products to determine the efficacy of each one. 

Standardization of existing production methods of Newcastle dis- 
ease vaccine.—Newcastle disease has become prevalent in the United 
States in the last dec: a but the vaccine has been under development 
for only a very few yea Researchers have developed different forms 
of a vaccine to be ent in preventing the disease, and all appear to 
have some merit. Evaluation of these products, however, would aid 
in licensing only those that demonstrate their ability to detect, pre- 
vent, or treat the disease. 

Im mediate and extensive research on a variant in hog-cholera virus 
which appeared during the last year—There is no known method by 
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which this variant can be detected prior to the release of the virus 
from the producing establishments. Research should be begun to 
find a means of detecting the variant before this time. Development 
of hog-cholera vaccines capable of replacing the present methods of 
simultaneous vaccination should also be studied and developed if 
possible. 


Gypsy Moru INSPECTION AND CERTIFICATION 
(BEPQ—G-a—Federal-State—Regular Funds) 
\. PURPOSE AND NATURE OF CURRENT WORK 


The purpose of this work is to prevent the artificial spread of gypsy 
moth and brown-tail moth to uninfested areas. 

Gypsy moth caterpillars are voracious feeders on many kinds of 
trees and shrubs. Most conifers are killed by 1 year’s defoliation, and 
hardwoods may be killed by 2 to 3 years’ defoliation. Trees which 
are not killed outright make poor growth and are more susceptible 
to attack by diseases and other insects. Gypsy moth damage con- 
tributes to soil erosion, and upsets the natural reproduction of forest 
species. Caterpillar-infested sites are undesirable for recreational 
purposes, and defoliated and dead trees along highways and in de- 
veloped areas are unsightly and a menace to personal as well as prop- 
erty safety. The brown-tail moth also feeds upon a variety of food 
plants but the larvae have an additional menace in the poisonous hairs 
which cause intense irritation of the human skin. 

The nature of the current work concerns the enforcement of Federal 
gypsy moth and brown-tail moth quarantine. Infested articles may be 
moved out of regulated areas when it has been established that the 
handling and use of the articles will not result in new areas of infesta- 
tion at their destinations. Infestible materials such as timber, nursery 
stock, Christmas trees and greenery, stone and quarry products, are 
certified for safe movement when they have been handled or treated 
before shipment in a manner to free them of all living forms of the 
insects and when the materials, or the source of the materials, have 
been inspected and the movement is found to be safe. 


B. CURRENTLY ACTIVE LINE PROJECTS 


Does not apply. 


C. HISTORY AND EVOLUTION 


Before 1912 State quarantines were placed on the shipment of in- 
fested materials to uninfested areas. Since 1912, following the enact- 
ment of the Federal Plant Quarantine Act, the movement of gypsy 
moth and brown-tail moth, and articles which may be infested by 
them, has been controlled by Federal Quarantine No. 45. The en- 
forcement of the quarantine has been supported by Federal funds 
since 1912. State agencies assist on inspection and treatment work, 
especially during the peak movement of various regulated products. 
State and local agencies also perform control work which may result 
in regulated articles being fren of moth forms. During the past 


year, “about one-third of the total cost of quarantine control work 
was borne by the involved States. In 1924 the Federal quarantine 
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applied to all of Vermont, Massachusetts, and Rhode Island; most of 
Connecticut and New Hampshire; and southwestern Maine. A strip 
of territory on the eastern border of New York was added in 1945. 
Hazardous material may not be moved from the generally infested 
area to the western part of the quarantined area where special control 
work is being done. The area under regulation because of the brown- 
tail moth is the same as the generally infested gypsy moth area. 
State quarantines control intrastate shipments of restricted articles. 
Only minor changes have been made in the areas under quarantine 
and in the articles subject to regulation because of the gypsy moth 
and brown-tail moth during the past 25 years. Following the proven 
effectiveness of methyl bromide as a fumigant and DDT as a residual 
spray, there has been an important shift from piece-by-piece inspec- 
tion to chemical treatments of infestible articles. This change has 
resulted in greater assurance of the freedom of regulated articles from 
living moth forms and has reduced delays in shipment often caused by 
piece-by-piece inspection. 

In addition to the above, producers and shippers of quarantined 
products expend large amounts on treatments prescribed by the 
quarantine. Their costs include the fumigation of Christmas trees 
and cut boughs; applications of DDT to nursery, forest, and quarry 
areas; and special handling of various products to prevent infestation 
by the moths. 

D. FUNDS—ANNUAL EXPENDITURES 


Prior to 1930 the quarantine work was not separated from control 
work. No information is available on the amount chargeable to inspec- 
tion and certification. 

Federal expenditures varied from $98,082 in 1940 to $142,200 in 
1950. State expenditures during the same period have averaged 
over $75,000 annually. 


E. EXAMPLES OF ACCOMPLISHMENTS 


Spread of gypsy and brown-tail moths by artificial means pre- 
vented.—The etfectiveness of Federal-State quarantine efforts is indi- 
cated by the lack of need to extend the regulated area materially during 
the past 25 years. Potential extent of spread is indicated by its 
spread and establishment in Ohio, Pennsylvania, and New Jersey 
before effective quarantine measures were applied. The known area 
of gypsy moth infestation is still limited to 47,000 square miles of 
territory in seven Northeastern States, after 80 years establishment 
in this country. 

Commercial movement of products from regulated area aided by 
development of handling and treating methods.—Special handling 
and treating methods have been developed to make regulated products 
free of living moth forms so that they may have relatively unhampered 
movement. The products regulated by the gypsy moth and brown-tail 
moth quarantine are important to the economy of the Nation. Prod- 
ucts and materials valued at $113,430,628 were certified for movement 
under the gypsy moth and brown-tail moth quarantine during fiscal 
years 1949 and 1950. Although the costs of applying the treatments 
are borne by the producers and shippers, the increased facility with 
which shipments can be made compensates for the extra costs. 
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Furthermore, the chance is eliminated that gypsy moth eggs or 
larvae may escape detection during visual inspection. The develop- 
ment of a safe method of fumigating Christmas trees made it possible 
to lift an embargo on trees grown in the infested area. 

Certification of products from certain areas now possible without 
delay—By the use of DDT it is possible now to render large stone- 
producing areas in the restricted areas free of gypsy moth and brown- 
tail moth. During the past year DDT has been applied to large nur- 
sery and adjoining areas to destroy gypsy moth caterpillars for the 
same purpose. Pulpwood and lumber areas in the lightly infested 
territory may be found free of the moths by scouting. Products from 
such areas are certified for shipment without delaying inspections at 
the time of shipment. Over 500 establishments now operate under 
certification agreements based on moth-free environs and products 


to be shipped. 


F. SOME ADDITIONAL WORK NEEDED 


Methods for quarantine enforcement need. improvement.—There is 
need for additional attention to the development of methods which 
would result in cheaper, more efficient, and effective quarantine en- 
forcement. 

Surveys needed in relation to quarantine area—There is an urgent 
need for trapping surveys at and beyond the limits of the quaran- 
tined area. Such surveys may show portions from which quarantine 
restrictions can be removed, or a need for extending the area. It is 
not possible to perform such survey work with current funds. This 
involves procedures described in Project BEPQ-1-c-2 : Investigations 
of Forest Defoliating, Boring and Sucking Insects and Their Control 
(Chap. 21, p. 1592). It would be possible to find additional moth-free 
areas within the regulated area loom which restricted articles could 
be shipped without direct inspection or treatment with additional 
personnel. 

Road control needed to prevent local spread of gypsy moths.—It 
is important that reinfestation from nearby areas be prevented now 
that the effectiveness of DDT is eliminating gypsy moths at the 
margins of the infested area. Such spread is likely from the local 
movement of infested materials, as by haulers of pulpwood and fuel 
wood. A limited amount of road patrol work would intercept illegal 
movements such as these and this would discourage other quarantine 
violators. All such patrol work was terminated June 1950 because 
every available inspector was needed for certification work. 


CoopERATION WitrH STATES IN ENFORCEMENT OF REGULATORY MEASURES 
To PREVENT SPREAD OF THE SWEETPOTATO WEEVIL 


(BEPQ—C—b—-2—F ederal-State—-Regular Funds) 


A. PURPOSE AND NATURE OF CURRENT WORK 


The purpose of this work is to help infested and other interested 
States in the enforcement of State quarantines to prevent tHe sweet- 
potato weevil from spreading to weevil-free areas within the infested 
States and to other States. The current work involves (1) the in- 
specting of potatoes and planting stock to determine freedom from 
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infestation; (2) supervising of fumigation or other treatment, han- 
dling, or processing to eliminate weevils from seed or table stock 
prior to movement; (3) enforcing of State regulatory measures to 
prevent movement of infested seed or table stock to weevil-free areas 
and farms; and (4) the enforcing of nonplanting zone requirements 
imposed to starve out the weevils. 


B. CURRENTLY ACTIVE LINE PROJECTS 


Does not apply. 


C. HISTORY AND EVOLUTION OF THIS WORK 


From the beginning of the cooperative Federal-State eradication 
and control work in 1937, Federal inspectors have assisted the States 
in enforcing the regulations of the State quarantines, particularly the 
nonplanting restrictions. For instance, many farms in Georgia be- 
came infested by the use of planting stock moved into Georgia from 
weevil-infested parts of Florida in violation of State quarantines. 
It is difficult for States to enforce quarantine measures adequately 
when many routes of travel are open to truckers wishing to deal il- 
legally in sweetpotato planting stock. For this reason during recent 
years an intensive educational program, in cooperation with State and 
local agencies and organizations, has been emphasized. This pro- 
gram is intended to acquaint all growers with the potential damage 
and financial losses that may result if they buy and use or import 
planting stock that is not certified as free of weevils. 


D. FUNDS-—-ANNUAL EXPENDITURES 


Only a small part of the Federal and State funds allotted for 
sweetpotato weevil eradication and prevention of spread is used for 
quarantine enforcement. It is estimated that such expenditures from 
Federal funds have ranged from $5,000 in 1938 to $8,000 in 1950, with 
an average of $6,000 per fiscal year. State expenditures for the same 
activity are estimated from $15,000 in 1938 to $21,000 in 1950, with a 
vearly average of $17,000. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


“No diversion” stamp developed.—A plan has been developed and 
used, in cooperation with the Louisiana State Department of Agri- 
culture and Immigration, whereby nontreated sweetpotatoes fron 
infested areas may be shipped to Northern States only under bills of 
lading stamped to show that no diversion is permitted into any of the 
Southern States or into California. This eliminates the chance of 
sweetpotatoes from areas that might be weevil-infested moving into 
areas where they would be a hazard in establishment and spread of the 
weevil. 

Certification procedures developed.—Procedures have been devel- 
oped for certification of sweetpotato planting stock, either when 
known to be weevil-free or after treatment, to assure growers of weevil- 


free stock and reduce chances of establishment and spread of infes- 
tations. 
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Marketing season for Louisiana table stock extended —A method of 
treating stored table stock with 10 percent DDT dust has been de- 
veloped cooperatively by an agricultural agency of one of the affected 
States and this Department. Sweetpotatoes that are treated by this 
method prior to March 1 may now be shipped to out-of-State markets 
for an indefinite period after April 1. The final shipping date for 
Louisiana sweetpotatoes previously was April 1, due to the pest risk 
involved. Growers are benefiting substantially from this extension of 
their marketing season. 

Illegal truck shipments watched —Truck movement from infested 
to noninfested areas is watched to detect and arrest illegal move- 
ment of both table and planting stock. The prosecution of offenders 
has helped considerably to reduce the illegal traffic that has been 
responsible for establishment and spread of m: iny infestations in 
commercial producing areas. Many sweetpotato seedbeds are set out 
annually in parts of Flor ida generally infested with this insect. Since 
plants mature earlier in Florida than G eorgia, growers in the latter 
State have been accustomed to obtaining plants from Florida for early 
planting, in violation of quarantine regulations. In an effort to stop 
such illegal movement, cooperative arrangements have been made 
for enforcement of sweetpotato weevil quarantines by border inspec- 
tions set up primarily for other purposes. 


F. SOME ADDITIONAL WORK NEEDED 


Expansion of education and demonstration work is desirable to ac- 
quaint all growers and sweetpotato table and seed stock dealers within 
the commercial-producing areas with the potential damages and finan- 


cial losses that may result from weevil infestations. More programs 
of this type would help to reduce further illegal traffic in sweetpotato 
table and planting stock. 

Additional quarantine enforcement work needs to be done to com- 
pletely eliminate the illegal traffic in regulated plants and plant prod- 
ucts continued by some individuals in spite of their knowledge of haz- 
ards and the possibility of prosecution. 


INsPECTION oF ArR-BorNE TRAFFIC 
(BEPQ—Q-a-2—F ederal-State—Regular Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To protect American agriculture against injurious insect pests and 
plant diseases existing in foreign countries which might be introduced 
with plants or plant “products. imported by airplane or which might 
arrive as “stow: waa * in airplanes, and to prevent the movement of 
such pests from United States territories to the mainland. To accom- 
plish this purpose plant quarantine inspectors meet airplanes from 
foreign areas and, in cooperation with customs officials, examine the 
airplanes, passengers’ baggage, stores, and cargo for potential pest- 
bearing plant material and insect stowaways. Airplanes and their 
baggage, stores, and cargoes destined to the mainland from Hawaii 
and Puerto Rico are inspected and cleared prior to departure and the 
airplanes are treated with an aerosol containing DDT to eliminate 
insects that may be present as stowaways. 
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B. CURRENTLY ACTIVE LINE PROJECTS 


Does not apply. 


C. HISTORY AND EVOLUTION OF THIS WORK 


Plant quarantine inspection of airplanes began with the first sched- 
uled flights between Cuba and Key West, Fla., in 1927. The pest haz- 
ard associated with air traffic was apparent from its early beginnings as 
evidence by the fact that the first flight of the Graf Zeppelin in Octo- 
ber 1928 carried cut flowers from which a number of insects pests 
were taken. In the early years of international aviation foreign 
flights were so limited that it was possible to inspect them incidental to 
other regular plant quarantine activities. International air traffic 
developed rapidly and today the airplane is of outstanding importance 
as an avenue of entry for foreign plant pests. The threat of new 
insects and plant diseases being introduced and established in this 
manner is particularly great because of the rapidity with which they 
may be transported to this country from all parts of the globe. The 
safeguarding of airplanes was especially difficult with the heavy traffic 
of military aircraft during World War II. The rapid expansion of 
commercial aviation immediately after the war increased the problem 
greatly. To illustrate the growth of this industry since the inaugura- 
tion of international flights in 1927, more than 64,000 airplanes were 
inspected at 51 locations, some with more than one airport, during 
the fiscal year ended June 30, 1950. Almost one-third of these planes 
were found to be carrying unauthorized and potential pest-bearing 
plant material. Experience soon revealed that pests may arrive not 
only in host plant material but that adult insects also attempt to gain 
entry as “hitchhikers” or “stowaways” in airplanes. The import- 
ance of airplane traffic from a plant quarantine standpoint has been 
further aungumented in recent years as a result of increased interest 
in importing cut flowers, exotic fruits, and other perishable plant 
material by air freight. 


D. FUNDS—-ANNUAL EXPENDITT RES 


Until fiscal year 1946 the work projects were reported on a geo- 
graphical rather than a functional basis so it is difficult to make 
accurate estimates of the funds required for the inspection of air- 
borne traffic prior to that time. There were no appreciable expendi- 
tures for the inspection of air-borne traffic until fiscal year 1944, when 
extensive operations of military aircraft made it necessary to assign 
personnel specifically to that activity. An estimated $100,000 a year 
was spent for this purpose in 1944 and 1945. The amount of funds 
required to carry on this work increased to almost $320,000 by 1946 
and to approximately $641,000 in 1950. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Pest entry and spread prevented through inspection of air traffie— 
Plant quarantine inspection of aircraft has prevented the entry of 
many thousands of injurious pests, including a number of the world’s 
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most destructive species. For example, nearly 4,700 interceptions of 
insect pests and plant diseases were made from planes i in 1949. They 
came from all parts of the world and were destined for distribution 
to points throughout the United States had they not been apprehended 
at the airports of entry. The interception of immature stages of fruit- 
flies in fruit on aircraft is almost a daily occurrence and has included 
such destructive forms as the Mediterranean, Mexican, West Indian, 
and Oriental fruitflies, as well as many other species of this destruc- 
tive family. The oriental fruitfly, which is presently affecting the 
entire agricultural economy of the Hawaiian Islands where it attacks 
more than 100 host fruits and vegetables, has been taken both in plant 
material and as adult stowaways on airplanes destined to the con- 
tinental United States. Other outstanding interceptions from air- 
planes have included the citrus blackfly which is now threatening our 
citrus industry, the pink bollworm of cotton, avocado pests w hich are 
not established in this country, citrus canker, sweet orange scab, and 
many other important insects and plant diseases. 

Inspection and clearance in Hawaii and Puerto Rico of flights des- 
tined to United States mainland safeguards against pest spread and 
expedites air traffic—The inspection and clearance of flights before 
departure from Hawaii and Puerto Rico to the mainland have been 
procedurally perfected not only as a safeguard against pest movement 
but = as an important part of the national program for expediting 
air traffic. This program in Puerto Rico has proved exceedingly 
aia to travelers and airlines for the latter reason and was so 
developed that it recently stood the strain of two heavy demands for 
peak service. The first was during the Portrex war games, which 
involved a heavy movement of es aircraft from Puerto Rico to 
the mainland, and the second was a special labor airlift when large 
numbers of Puerto Rican laborers were transported to the continental 
United States by air in June 1950. During the first 17 days of that 
month, 5,337 laborers and their baggage were inspected and cleared on 
special flights without a moment’s delay to scheduled departures of 
aircraft on either the special or regular flights. This was despite the 
fact that the airport is staffed to meet an average workload of about 
10,000 passengers monthly and the feat was made possible by careful 
advance planning and coordination of activities with other agencies. 

Foreign plant quarantine clearance of Korean airlift safeguards 
against pest e ntry.—The emergency of the Korean airlift over the 
Great Circle route and via Honolulu is likewise being met, although at 
the expense of needed attention to other activities. In June “1950 
prohibited plant material was found on about four airplanes out of 


five. 


F. SOME ADDITIONAL WORK NEEDED 


Increased inspection service needed at airports—New airlines, new 
routes, additional flights on established routes, larger airplanes, and 
increasing interest in importing restricted plant material by air have 
resulted in a growing demand for foreign plant quarantine service on 
an around-the-clock basis at airports which, under present conditions, 
staffs of inspectors are not equipped to meet. 
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Improved measures to prevent foreign pest entry on aircraft.—As 
research perfects aerosols and residual insecticides more suitable for 
use against insects of importance to agriculture and as automatic con- 
trivances and practical methods are developed for adopting them in 
international air traflic, a part of the responsibility for preventing 
entry of air-borne foreign insect pests can be met more effectively. 

Knowledge of foreign agricultural pests essential—More informa- 
tion is needed as to the distribution and host ranges of the foreign 
pests of importance to agriculture to enable the staffs available for 
inspecting foreign air arrivals to give greater security to the Nation’s 
agriculture. 

Evaluation of possibility of inspecting and clearing aircraft destined 
to the United States at foreign points of departure.—More study needs 
to be made of the economic feasibility of inspecting and clearing air- 
craft at strategic traffic centers abroad where sufficient departures are 
made for the United States to justify stationing inspectors to eliminate 
pest risk at origin of flights. 


INSPECTION OF DEPARTMENTAL PLANT MATERIALS 
(BEPQ—Q-a-3—Federal—Regular Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To prevent the entry into the United States of injurious foreign 
plant pests and to prevent the spread of injurious pests of Hawaii 
and Puerto Rico to the mainland in connection with plant material 
introduced by the Department of Agriculture. The Department 
is constantly striving to improve the quality and productivity of crops 
important to the agriculture of the United States through the impor- 
tation of foreign seeds and plants of these and their wild relatives 
known to be disease resident, highly productive, or desirable for other 
reasons. Foreign plant pests introduced with these importations 
might cause damage which would far outweigh any advantages gained 
from the program if not eliminated through inspection and treatment. 
Plant material imported by the Department for experimental or scien- 
tific purposes, often consisting of plants prohibited entry for other 
purposes because of specific pest risk, is entered through the Washing- 
ton, D. C., inspection house. Current work involves the thorough 
examination of such material for insect pests and plant diseases. If 
found infested or infected, appropriate treatments are given and then, 
if necessary, the plant material is ordered into quarantine for growing 
under observation. Plants offered for shipment by the Department 
from its field stations at Beltsville and Glenn Dale, Md., are examined 
in the field during the growing perdiod and finally at the field stations 
or the Washington inspection house at the time of shipment to deter- 
mine freedom from pests. Plants distributed from Department field 
stations at Savannah, Ga., Coconut Grove, Fla., Chico, Calif., and 
Mandan, N. Dak., are similarly inspected. In all cases when pests are 
found appropriate treatments are prescribed before the plants can 
be released from quarantine or certified for shipment. 
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B. CURRENTLY ACTIVE LINE PROJECTS 
Does not apply. 
C. HISTORY AND EVOLUTION OF THIS WORK 


Even prior to the passage of the Plant Quarantine Act of 1912 the 
Department was concerned about the possibility of introducing de- 
structive pests with plant material which it imported for se ientific or 
experimental purposes and was assigning specialists to examine this 
material to safeguard against such pest introductions. Followi ing the 
passage of the Plant Qu: irantine Act this work was formalized. It 
was conducted in conjunction with the specialized inspection service 
described under project Q-a-7; Permit Service and Inspection of 
Plant Material Entered Under Special Permits at Hoboken, N. J., 
(p. 2370) and the enforcement of the plant quarantine regulations 
for the District of Columbia issued under section 15 of the act, for 
a number of years. This work has always been carried on in close 
association with the Department’s activities in the field of plant ex- 
ploration and introduction. 


D. FUNDS--ANNUAL EXPENDITURES 


Figures with respect to the actual cost of this work are not available 
for the years prior to 1946. It is estimated, however, that annual 
expenditures of from $7,500 to $13,000 were required to carry it on. 
The annual expenditures for the inspection of departmental plant ma- 
terial for the 5-year period from 1946 to 1950 has averaged about 
$14,000. The estimated expenditure for fiscal year 1950 was approxi- 
mately $12,800. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Many destructive pests intercepted on plant material introduced by 
the Department.—Hundreds of destructive pests have been intercepted 
on plant material entered by the Department, including several species 
of seed weevils not known to occur in the United States; the pink 
bollworm of cotton; stalk borers: avocado seed weevils; bamboo 
smut; smuts on sorghum, rye, and other grains; injurious fruitflies; an 
Irish potato weevil, and virus diseases of potatoes, sugarcane, and 
other plants which could be detected only by growing the host plants in 
quarantine. As many of the pests intercepted are in immature stages 
and are taken from material originating in remote areas of the world 
where the pests are either unknown or little known, it is often im- 
posssible to have them specifically identified. Many of these immature 
forms were determined suflic ‘iently, however, to know that they belong 
to groups capable of causing serious damage to cultivated crops. 

Procedures enable De partme nt to introduce plant material without 
pest risk.—Through the system of growth under quarantine and deten- 
tion conditions, field and shipping-time inspections, treatments, and 
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other safeguards and the effective cooperation of other Department 
agencies in carrying out this activity, the Department has been able to 
search for and deve elop improved crops with a minimum of foreign 
pest risk to the established agriculture of this country. 


F. SOME ADDITIONAL WORK NEEDED 


Measures to provide protection against pest entry will be needed as 
long as the Department continues to introduce and distribute plant 
material from other countries. Better methods of pest detection and 
the development of new methods of safeguarding against pest entry 
by treatment would facilitate the work of this project. 


INSPECTION OF MAIL 


(BEPQ—Q-a-4—F ederal-State—Regular Funds) 


A. PURPOSE AND NATURE OF CURRENT WORK 


To prevent the entry into the United States of injurious foreign 
plant pests and to prevent the movement of pests from Hawaii and 
Puerto Rico to the mainland in the mails. Currently, to protect against 
such pest entry, plant quarantine inspectors, either Federal or federal- 
ly appointed State and Territorial officers, are stationed at principal 
post offices where foreign mail is received. They are also stationed at 
the principal post offices in Hawaii and Puerto Rico, where mail is 
dispatched to the mainland. In cooperation with customs and postal 
officials they examine incoming foreign mail and mail dispatched from 
Hawaii and Puerto Rico to the mainland, for unauthorized plant 
material and dispose of it in accordance with joint regulations of 
the Postmaster General and the Secretaries of Agriculture and Treas- 
ury. They also examine plant material imported under permit through 
the mails and require treatments when necessary to si amok against 
the introduction of pests in such importations. 


B. CURRENTLY ACTIVE LINE PROJECTS 


Does not apply. 
C. HISTORY AND EVOLUTION OF THIS WORK 


In the early days of foreign plant quarantine work the examination 
of mail was so limited that it could be performed in conjunction with 
other activities. Considerable dependence was placed upon an order 
of the Secretary of Agriculture against entry of restricted plant mate- 
rial by mail except when forwarded with a distinctive mailing tag bear- 
ing a permit number and addressed to a point where plant quarantine 
inspectors could examine it. Meanwhile, instructions were issued by 
the Treasury and Post Office Departments for the referral of mail 
pac kages containing plant material to plant quarantine inspectors. As 
the pest risk associated with mail became more apparent, and as mail 
became a more frequently used means of transporting authorized im- 
port itions, more careful attention was given to its inspection. Stud- 
ies made jointly with other Federal agencies in the early 1930's resulted 
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in improvements of the procedures for authorized entry of plant mate- 
rial by mail and greater security against unauthorized importations 
going to destination without plant quarantine inspection. The volume 
of incoming foreign mail reached its peak during World War II when 
thousands of GI’s sent parcel-post packages home. More than 9,000,- 
000 packages were examined in 1946 alone. To cope with this influx of 
wartime mail, inspectors were stationed at post offices located in Great 
Falls, Denver, Omaha, Kansas City, St. Louis, Memphis, Louisville, 
Pittsburgh, and Atlanta, in addition to those already stationed at the 
larger exchange post offices located in ports of entry on the periphery 
of the country. With the return of most of our troops from abroad, the 
volume of incoming foreign mail decreased to the extent that there 
was not sufficient work to require the full-time services of inspectors 
at some of the post offices concerned. The demand for plant quarantine 
services was, at the same time, increasing at air, maritime, and border 
ports of entry. Consequently, inspectors were shifted from mail in- 
spection to points where the need for their services was more pressing. 


D. FUNDS—ANNUAL EXPENDITURES 


Accurate figures on the cost of mail inspection are not available for 
the years prior to 1946. For several years after the passage of the 
Plant Quarantine Act, the inspection of mail was performed incidental 
to other activities at little additional expense. As the importance of 
safeguarding against the entry of pests by this means was more fully 
realized and funds became available, this work was strengthened and 
it is estimated that during the late twenties and early thirties about 
$40,000 to $50,000 a year was being spent for this purpose. This 
amount had increased to approximately $100,000 by 1945, and aver- 
aged about $189,000 a year during the 5-year period from 1946 to 1950, 
inclusive. The estimated expenditure for fiscal year 1950 was $219,000. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Many important insect pests and plant diseases intercepted in the 
mail_—A great many injurious insects and plant diseases have been 
intercepted in the mails. Among the more important pests are several 
species of fruitflies, the citrus blackfly, the pink bollworm, the Asiatic 
rice borer, the nut fruit tortrix, a chestnut weevil, and several species 
of seed weevils. Only recently, 28 living pupae of the oriental fruitfly 
were found attached to a coconut destined to the mainland from 
Hawaii. The golden nematode was found recently in soil with plants 
destined to Maryland, Massachusetts, Michigan, and Pennsylvania. 
Of particular concern was the interception of this serious pest of pota- 
toes in soil with shamrocks arriving from Ireland, thousands of which 
are mailed to points throughout the United States shortly before St. 
Patrick’s Day each year. 

Greater coverage of foreign mail made possible by cooperative ar- 
rangements—A noteworthy accomplishment has been the arrange- 
ment whereby, through the cooperation of other Federal, State, and 
Territorial officials, a much more comprehensive coverage of foreign 
mail is afforded than would be possible with only the limited number 
of plant quarantine epee available for that activity. Under 
postal and customs regulations employees of those services cooperate 
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in this activity, which is not only of great assistance at points where 
inspectors of the Bureau of Entomology and Plant Quarantine partici- 
pate in mail inspection, but also makes possible plant quarantine pro- 
tection at the hundreds of post offices where the Bureau is not repre- 
sented. The participation of State and Territorial plant quarantine 
officials is on the same basis as that of Federal plant quarantine in- 
spectors. 
F. SOME ADDITIONAL WORK NEEDED 


Importance of pest risk in foreign mail indicates need for increased 
inspection service——The inspection of mail should be materially 
strengthened to protect against the entry of foreign pests through 
this channel. A recent critical appraisal of the pest risk associated 
with foreign parcel post and that from Hawaii and Puerto Rico indi- 

cates that mail is one of the most important potential avenues of entry 
for foreign pests, probably second only to passengers’ baggage. This 
has been repeatedly illustrated by the interception of import ‘ant plant 
pests from the mi ails. The recent discovery that the golden nematode 
is arriving in foreign mail with alarming frequency and the continued 
arrival of destructive insect pests and plant diseases further dem- 
onstrate the need for more complete coverage of this activity than is 
possible under existing conditions. Of particular concern is the fact 
that there are several distributing post offices handling large volumes 
of foreign parcel post at which rela -quarantine inspectors are not 
stationed. Since it is nec essary to rely upon officials of other Gov- 
ernment agencies to enforce plant -quarantine regulations at points 
where the Bureau is not in position to station inspectors, more fre- 
quent contacts than are now possible should be made with those offi- 
cials to keep them currently informed and to insure maximum plant- 
quarantine protection. 


INSPECTION OF Sure, PasseENGER TRAIN, VEHICULAR, AND PEDESTRIAN 
TRAFFIC 


(BEPQ—Q-a-5—Federal-State—Regular Funds) 


\. PURPOSE AND NATURE OF CURRENT WORK 


To prevent the entry into the United States of injurious foreign 
plant pests and to prevent the spread of such pests from Hawaii and 
Puerto Rico to the mainland through the movement of ships, trains, 
vehicles, and pedestrians. Experience in the enforcement of foreign 
plant quarantines has shown that there is probably more risk of plant 
pests being brought into the country in passengers’ baggage than by 
any other one means. The risk of such pests becoming established and 
Ww idespread here is correspondingly great, as infested plant material 
brought in by travelers would be widely distributed about the coun- 
try if not interce pted at the port of entry. 

‘Currently, plant- quarantine inspectors are stationed at the prin- 
cipal ports of entry where, in cooperation with customs officials, they 
inspect ships arriving in the United States and examine their pas- 
sengers’ and crews’ quarters and baggage as well as ships’ stores. 
Garbage is also checked for the presence of unauthorized plant mate- 
rial. Passenger trains entering at the Mexican border are given a 
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comparable inspection, Vehicular and pedestrian traffic over the 
Mexican and Canadian borders is inspected also in cooperation with 
Customs officials. Special attention is given to such traffic from 
Mexico, which is particularly hazardous from a plant-quarantine 
standpoint because of the millions of small packages of fruits and 
vegetables brought in from Mexico and because Mexico has a number 
of important pests which have not become established in the United 
States. 
B. CURRENTLY ACTIVE LINE PROJECTS 


Does not apply. 


C. HISTORY AND EVOLUTION OF THIS WORK 


In the initial stages of the enforcement of the Plant Quarantine 
Act it was not possible to give much attention to the conduct of the 
work under this project. It soon become obvious, however, that the 
pest risk associated with incoming foreign carriers and passengers 
was such that the safeguarding of ‘this traffic was vital to the success 
of the foreign plant-quarantine program. At the beginning, avail- 
able funds made it possible to provide plant-quarantine service at 
only a few of the more important maritime ports, but as the importance 
of this phase of the program became more fully recognized the work 
was strengthened and extended. In 1917, port-of-entry inspection 
was extended to four of the more important Mexican border ports, 
primarily to prevent the further entry of the pink bollworm of cot- 
ton. In subsequent years the existence of a number of other serious 
plant pests in Mexico and steadily increasing traffic across the border 
necessitated a continued strengthening of this work. 

At the present time, plant-quarantine inspectors are stationed at 
all of the important Mexican border ports of entry. The situation 
on the Canadian border is somewhat less critical with respect to 
Canadian plant material as many of the pests of Canada are already 
established in the United States. It has been possible, through ex- 
cellent relationships with Canadian plant-quarantine officials and 
the cooperation of customs officials, to obtain plant-quarantine pro- 
tection on the Canadian border by assigning inspectors only to the 
more strategic ports; that is, ports advanti ageously located from the 
standpoint of volume of imports and liaison work with customs offli- 
cials. Close liaison is maintained with customs officers at all ports, 
however, and excellent cooperation is received from them in the en- 
forcement of plant quarantine regulations. 


D. FUNDS-——-ANNUAL EXPENDITURES 


It is difficult to give accurate estimates of annual expenditures 
prior to 1946, because work under this project has been performed 
In conjunction with other plant-quarantine activities. The situa- 
tion is further complicated by the fact that, in the early years, part 
of the work was carried under funds made available for control of the 
pink bollworm. Roughly, it is estimated that the Federal participa- 
tion was about $2,500 in 1913. The large proportion of the cost of 
this item at that time was borne by the States. By 1945, with Federal 
assumption of responsibility for this work, the amount increased to 
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about $540,000. In 1944 and 1945 the work was strengthened by an 
allocation of special funds which are included in the estimates given. 
During the period 1946 to 1950, inclusive, funds averaged about $605,- 
000 a year, $680,000 having been required to carry on the work in 
fiscal year 1950. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Many important agricultural pests intercepted annually.—In re- 
cent years about 90,000 lots of unauthorized plant material, or about 
three-fifths of the total interceptions, have been taken from pas- 
sengers’ baggage annually. Thousands of interceptions of insects and 
cliseases, including many of the world’s most destructive plant pests, 
have been taken from this material. The citrus blackfly is frequently 
taken from vehicles entering from Mexico into one of our important 
citrus-production areas. The oriental, olive melon, West Indian, 
cherry, Mediterranean, Mexican, and a number of other destructive 
fruitflies have been taken from passengers’ baggage and ships’ stores 
on many occasions. In fact, pests of most of the important agri- 
cultural crops, shade trees, forests, and ornamentals have been pre- 
vented from entering through the work conducted under this pro- 
ject. 

Better knowledge of foreign pests acquired through plant-quaran- 
tine enforcement—Much scientific knowledge concerning the insect 
pests and plant diseases of foreign countries oon been gained, particu- 
larly with respect to new distribution and host association records, 
as a result of foreign plant-quarantine enforcement. There have 
been a number of instances where the first information that important 
pests occurred in certain foreign areas has been gained through inter- 
ceptions of those pests from the countries concerned. This informa- 
tion often becomes the basis for modifications of quarantine regula- 
tions and procedures for providing the United States better protec- 
tion against entry of injurious foreign plant pests. 

Enforcement of plant-quarantine regulations strengthened by co- 
operation with other Governmental agencies.—By affecting excellent 
cooperative arrangements with other Governmental and State agen- 
cies through the years, particularly with customs officials, the coun- 
try is being given plant-quarantine protection far beyond that which 
would be possible if it were necessary to depend solely upon the limited 
plant-quarantine personnel available. The agencies concerned work 
in close harmony at ports where plant-quarantine inspectors are sta- 
tioned. And at ports where inspectors are not available customs 
officials are doing a creditable job of enforcing plant-quarantine regu- 
lations as a result of continued liaison and instruction. 


F, SOME ADDITIONAL WORK NEEDED 


Better training of personnel essential as basis for more adequate 
inspection of carriers and baggage.—Experience has demonstrated 
that more adequate inspections should be made of carriers and bag- 
gage entering this country than is now possible. Personnel engaged 
in this activity should receive more specialized training so that they 
will know better how to inspect, what pests to expect in various com- 
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modities from given countries, and how to recognize the pests they 
encounter. They should also receive additional training with respect 
to new regulations, improved procedures, and the application of safe- 
guards to plant material found to be infested or infected. 

Effective treatment needed to free vehicles of citrus owe tse 
Nearly 814 million vehicles entered from Mexico during the fiscal ye 
ended June 30, 1950, many of which passed through the heavily in- 
fested citrus blackfly areas of that country en route to the border. 
Recently developed evidence indicates that this pest may be spread 
by means of the adult insects carried by automobiles. Therefore, 
feasibility of dev eloping and applying an effective aerosol or other 
treatment to the interiors of automobiles originating or 
through infested areas should be explored. 

Protection against willful smugg ele and unwitting attempted en- 
tries.—It is particularly important that vehicular traffic from Mexico 
be carefully screened because of the tendency of some persons to at- 
tempt to smuggle in prohibited plant material, while many others 
unwittingly bring such material to ports of entry. During the fiscal 
year ended June 30, 1950, 579 persons were a »prehended in illegal 
attempts to enter prohibited plant material at Mexican border ports. 
They were fined by customs officials under laws governing punish- 
ment for illegal entry of merchandise. 


passing 


INSPECTION, TREATMENT, AND CERTIFICATION OF PLANT MATERIALS IN 


Carcors, INSPECTION AND FuMIGATION OF FreiIcHr Cars AND Re- 
LATED SERVICES 


(BEPQ—Q-a-6—F ederal-State—Regular Funds) 


A. PURPOSE AND NATURE OF CURRENT WORK 


To prevent the entry into the United States of injurious foreign 
plant pests and to prevent the spread of the injurious plant pests of 
Hawaii and Puerto Rico to the mainland through the movement of 
cargo and freight cars; also, to assist American exporters in preserving 
their foreign markets by offering for export American-grown plants 
and plant products that meet the sanitary import requirements of the 
countries of destination. The Department follows the policy of main- 
taining effective safeguards against pest entry with the minimum of 
interference with commerce. Currently, work is conducted in the vi- 
cinity of ports of entry and consists of examining incoming cargoes for 
restricted or prohibited plant material and the inspection of permit- 
ted plant material for injurious plant pests; also the supervision, or 
actual application, of treatments as may be required to eliminate risk 
from infestations or infections. Freight cars from Mexico are exam- 
ined at the border in Mexico and treated upon crossing if fouled with 
potential plant pest-bearing products. Cargoes intended for export 
are inspected and certified at point of origin or in the ports as part of 
the cargo-inspection program. As treatments to free plants or plant 
products of pests become available through research, they are applied 
as a means of excluding pests in compliance with foreign plant-quar- 
antine regulations w ith a minimum of trade interference. 
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B. CURRENTLY ACTIVE LINE PROJECTS 


Does not apply. 
Cc. HISTORY AND EVOLUTION OF THIS WORK 


The accidental introduction and establishment in the United States 
of destructive foreign plant pests, such as the white pine blister rust, 
potato wart, and Mediterranean fruitfly gave rise to a demand for 
legislation, enacted in 1912, to effect Federal control over foreign com- 
merce involving the possible entry into this country of potential pest- 
bearing plants and plant products. At first the work involved en- 
forcement, at ports of entry, of the prohibitory quarantines which it 
was found necessary to promulgate and the preliminary checking of 
importations under the restrictive quarantine regulations. Inspec- 
tion for pests was performed at destination by cooperating State agen- 
cies. The discovery of the pink bollworm in Mexico and the South- 
west gave rise to the need for polici ing the movement of freight cars 
from Mexico which began in 1917. The service of inspecting and cer- 
tifying plants and pl: int products for export began in 1926. Mean- 
while, the experience of coperating State agencies and of the Depart- 
ment led, by mutual agreement, more and more to completion of en- 
try requirements at the port of entry rather than at destination. Cur- 
rently, the foreign plant-quarantine inspectors, with assistance from 
cooperating F ederal and State agencies, carry out the purpose of this 
project at or in the vicinity of ports of entry. Notable exceptions pro- 
vide for utilization of imports, with Bureau of Entomology and Plant 
Quarantine supervision, where such utilization may be considered 
adequate in lieu of satisfaction of other entry requirements. In some 
limited instances treatments are applied to importations abroad under 
supervision of Bureau representatives, or subject to check on arrival in 
this country for efficiency of the treatment. 


D. FUNDS—-ANNUAL EXPENDITURES 


With cargo inspection financed chiefly from regular funds appro- 
priated for enforcement of foreign plant quarantines and for certi- 
fication of exports, estimates for the years 1913 to 1945, inclusive, are 
difficult to obtain. A very rough appraisal for those years would 
place the amounts at about $15,000 in 1913 and increasing to about 
‘ 335,000 annually by 1945. In 1944 and 1945 the work was strength- 
ened by an allocation of special funds which are included in the esti- 
mates given. From 1946 to 1950, the amounts expended have ranged 
from $365,000 to $648,000, or an average of $538,000 per year. In 
1950 the amount expended was $609,100. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Interceptions of foreign pests in cargoes led to strengthening of 
regulations to exclude such pests.—The interception and prevention of 
entry of foreign plant pests of known or potential economic impor- 
tance has been a feature of the work under this project since it be- 
gan. For example, the finding of plant pests in nursery stock, other 
plants, and seeds led to the greater entry restrictions of Quarantine 
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No. 37 promulgated in 1919 and to revisions thereof in subsequent 
years. The interception of the Mediterranean fruitfly in Spanish 
erapes led to greater restrictions on the entry of hosts of that insect 
for the protection of fruit cultures of the South. The discovery of 
golden-nematode cysts in small amounts of soil with plants led to a 
strengthening of the safeguards against the entry of this destructive 
pest of potatoes. Larvae and pupae of the so- cella Durra stem borer, 
a destructive pest in the Mediterranean area of broomcorn, corn, 
sugarcane, and related crops, caused uslidention of the regulations 
governing the entry of broomcorn to protect our domestic producing 
areas 

Oriental fruithy barred from mainland.—Outstanding among the 
developments resulting from inspection of products from Hawaii are 
the quarantine precautions by which the destructive oriental fruitfly 
is prevented from invading the mainland as immature forms in hest 
materials. 

New treatments free commerce of embargo impediments.—Comple- 
mentary to the detection and prevention of entry or spread of injurious 
plant pests is the application of the results of research into methods 
of destroying infestations and infections in plant materials. For 
example, after the susceptibility of various insects to concentrations of 
lethal gases and the tolerances of the host tissues to such treatments 
are known, many kinds of plant materials which otherwise might be 
prohibited entry may be fumigated as a condition of safe entry. 
Various plants, broomcorn, cotton, and other commodities are regu- 
larly fumigated as a condition of entry. Research workers developed 
a hot-water treatment as a safeguard against golden-nematode cysts 
with lily-of-the-valley pips. By applying this treatment, thousands 
of pips which could not have been otherwise released, have been per- 
mitted to enter. Similarly, oranges, grapefruit, and Manila mangoes 
may enter from Mexico subject to vapor-heat treatment which kills 
the Mexican fruitfly. In the fiscal year 1950, 320,000 boxes of treated 
oranges were entered from Montemorelos, Mexico, which would have 
been “prohibited entry in the untreated state. Papayas may move to 
the mainland from Hawaii after being subjected to vapor- heat treat: 
ment that destroys the oriental and Mediterranean fruitflies. Grapes 
and several other fruits may enter from countries infested with the 
Mediterranean fruitfly and other fruitflies of the genus Anastrepha 
after treatment by refrigeration which may take pl: ce on arrival or, 
under certain conditions, during the voyage to the United States. 

Development of possibility of é eliminating pest risk at point of origin 
of shipment.—Consideration is being given on an increasing sc ale to 
the various possibilities for eliminating pest risk at origin of the ship- 
ments. To illustrate, close liaison is maintained with the phytosani- 
tary officials of countries with the better organized inspection services 
in an effort, through their cooperation, to eliminate infestations and 
infections in shipments before they are forwarded. In one instance, 
which may become a precedent, Bureau of Entomology and Plant 
Quarantine inspectors, at no extra expense to this Government, but 
at a considerable saving in inspection costs and with added safe- 
guards against pest entry, inspected a large consignment of plant 
material in a foreign country before its dispatch to this country. 
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F, SOME ADDITIONAL WORK NEEDED 


New discoveries bring new problems requiring added training of 
inspectors and new techniques of inspection—Accumulating experi- 
ence through the years indicates that all avenues of pest entry are not 
being successfully covered by the limited forces presently available 
for inspection activities. This increase in the knowledge of the prob- 
lem points to the need for increasing inspection coverage, even though 
the volume of imports should remain constant. Records, however, 
show the present trend of imports of potential plant-quarantine in- 
terest is upward, thereby making it increasingly difficult to carry out 
the responsibilities of permitting only pest-free commodities to enter. 
There is need for better training of present and new inspectors in 
foreign plant-quarantine entomology and plant pathology, as these 
subjects are not taught in schools to a sufficient degree. There is need 
for continuing improvement in inspection and treating techniques. 
To illustrate, it was discovered that golden-nematode cysts may be 
found in small amounts of soil, not only about plant roots but with 
such items as straw packing for chinaware and old bagging. Faster 
methods for detecting this minute organism and more training of 
more inspectors in these methods are needed to make such important 
interceptions. This is a complex problem that grows in size and im- 
portance with every bit of progress man makes in transportation and 
the faster exchange of goods. 

Development of additional treatments to free foreign plant prod- 
ucts of pests as a condition of entry.—More research into methods of 
treating plant materials is urgently needed so practical application 
of the results can be made to foreign plant products now otohibited or 
highly restricted as to entry status. 

Information on occurrence and possible elimination of pest risk at 
point of origin of cargoes—More information as to the occurrence 
of economically important pests abroad would aid in making decisions 
as to entry status of foreign-plant materials, thus possibly further 
reducing impediments to commerce and lessening the burden of inspec- 
tion at ports of entry. More exploration is needed into the various 
possibilities for eliminating pest risk at origin of cargoes, thus reduc- 
ing pest risk and minimizing the cost of foreign-plant quarantine. 


Permit SERVICE AND INSPECTION OF PLANT MATERIAL ENTERED UNDER 
Spectra, Permits ar Hopoxen, N. J. 


(BEPQ—Q-—a-7—Federal-State—Regular Funds) 


A. PURPOSE AND NATURE OF CURRENT WORK 


To prevent the entry into and establishment and spread within the 
United States of injurious plant pests that occur in foreign countries. 
Currently, the work is carried on through issuance of import permits, 
the careful inspection and treatment of plant materials highly re- 
stricted as to entry status, and the surveillance and inspection of cer- 
tain imported plants during a period of growth under postentry 
quarantine conditions. 
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B. CURRENTLY ACTIVE LINE PROJECTS 


Does not apply. 
C. HISTORY AND EVOLUTION OF THIS WORK 


The permit service began through necessity with early administra- 
tion of the Plant Quarantine Act which makes it unlawful to enter or 
offer for entry any restricted plant material until an import permit 
therefor has been issued. Until 1942 it was conducted from Wash- 
ington in conjunction with the general administration of foreign plant 
quarantine. In 1942 this service was removed to Hoboken, N. J., not 
only to aid in relieving congested conditions in wartime Washington 
but to improve management and economy by combining it and the 
field administration of the specialized inspection service, which had 
been established there 2 years earlier. A limited amount of permit 
work is performed at Honolulu and San Juan for Hawaii and Puerto 
Rico, respectively, and under emergency conditions at other ports inci- 
dental to other work projects. As new quarantines, procedures, and 
requirements came into effect. during the years sice 1915 there has been 
increased dependence upon the function of the permit service. Coin- 
cidentally, experience made it possible to simplify paper work and 
forms required so that while the responsibilities of the service have 
increased, there are fewer personnel associated with this work than 
in the early 1930's. 

The specialized inspection and treatment of imported plants began 
soon after the passage of the act. Plants and plant materials highly 
restricted as to entry status and which require specialized treatments 
enter through a limited number of ports with special inspection and 
treating facilities. The work volume increased measurably with the 
promulg ration of quarantine No. 37, effective June 1, 1919, and gave 
rise to a demand for modern specially designed inspection quarters 
and facilities which were finally made available by the erection of a 
building for the purpose near the waterfront in Hoboken. This work 
was transferred from Washington to Hoboken on July 1, 1940. Im- 
ported plant-propagating materials are here intensively examined for 
plant pests, given safeguard treatments effective against the infesta- 
tion but within the tolerance range of the host, and released for for- 
warding to destination. From the early years of foreign plant quar- 
antine enforcement small quantities of plants requiring such special- 
ized handling entered through specialized facilities available at San 
Francisco and Honolulu. Special but limited inspection and treating 
facilities were later provided at Seattle, San Juan, Laredo, and Miami. 
Work performed at these six ports is incidental to the work there under 
other projects. 

The amendment of July 31, 1947, to the act provided for the post- 
entry quarantine growing of plants for the purpose of detecting plant 
pests not discernible by port of entry inspection. The revision of 
quarantine No. 37, effective January 1, 1949, requires that certain 
plants be grown for a period under postentry quarantine conditions on 
the importers’ premises, subject to surveillance and inspection to detect 
plant pests, mainly diseases, impossible of detection at time of entry. 
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Field administration of this program, inciuding actual participation 
with the State officers in the field inspection for the possible foreign 
plant pests, is located at Hoboken where it can be conducted in associa- 
tion with the permit service and the inspection of the majority of the 
plants imported for growing in postentry quarantine. 


D. FUNDS—-ANNUAL EXPENDITURES 


Estimates of expenditures for this work prior to 1946 are difficult 
to obtain because of its close association with other lines of activity. A 
very rough estimate would range from annual expenditures of $10,000 
in 1913 to $80,000 in 1945. From 1946 to 1950 the amounts have 
ranged from $84,000 to $191,000 annually, with an average of $144,- 
000. The estimated expenditure for fiscal year 1950 was approxi- 
mately $162,700. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Many foreign plant pests prevented entry by inspection of plant im- 
ports.—The long list of injurious foreign plant pests detected at time 
of entry through the inspection house at Hoboken is included in the 
annual publication of pests intercepted. Among the most outstanding 
recent interceptions are the golden nematode of potatoes in soil with 
other plants, a rust of Scotch pine, a gladiolus smut, and a rust of 
spruce, root weevils attacking spiraea and begonias, and European 
species of flea beetles not known in this country attacking cereals and 
crucifers, 

Development of improved techniques and inspection aids have re- 
sulted in great savings of manpower and expedited inspection of plant 
imports. 

Improvements developed in association with research agencies in 
treatment methods and techniques have provided greater security 
against pest entry with a minimum loss of imported plant material. 

Greater security against foreign plant pests assured as a result of 
permit service-——The permit service operations have resulted in a 
greater coordination between the importing public and foreign plant 
quarantine to the end that less prohibited material is arriving for 
safeguarding against pest risk pending exportation or other disposal, 
and the permitted material is arriving in closer conformity with pre- 
scribed conditions of entry. This means greater security to the agri- 
culture of this country and better service to the taxpaying public. 

Value of postentry quarantine in preventing plant disease estab- 
lishment demonstrated.—After a full year of operation the postentry 
quarantine program has demonstrated its importance in the over-all 
program. For example, a virus disease of Daphne, on account of 
which this shrub is prohibited entry from New Zealand, was detected 
on plants under postentry quarantine from another country and the 
importation was destroyed to prevent the establishment of the disease 
in the United States. This is but one of several similar results from 
this program during 1950. 


F. SOME ADDITIONAL WORK NEEDED 


Provision for more thorough inspection, screening, and treatment 
of plant materials needed to cope with increasing threats of foreign 
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pest introduction.—The volume of importations arriv ing at the Ho- 
Cohen Inspection House is frequently so great the staff is unable to 
give perishable commodities scarcely more than a superficial examina- 
tion for insect pests and plant diseases, a condition known to be 
fraught with danger, but which it seems impossible to avoid because 
of an inadequate number of workers for peak periods of work ee 
The importance of this problem continues to increase since the new 
methods of world transportation are accelerating the spread of sata 
from country to country, to finally infest plants des —? in many 
vases to American importers. Provision should therefore be made 
for a more thorough inspection of plant materials to cope with the 
increasing threat. This situation emphasizes the need for more in- 
formation as to the host and geographic ranges of economically im- 
portant foreign plant pests as well as the development of better in 
spection techniques and a greater variety of treating procedures and 
schedules. It also emphasizes the need for as rapid progress as is 
practicable in the development of screening and treating processes to 
free — ations of pests at point of origin of the shipments. 

Deve opme nt of methods for prompt detection and identification of 
plant virus diseases —A means is needed for the early detection and 
identification of viruses in plants to prevent their introduction and 
establishment. Indexing of primulas is now practicable and practiced 
for limited importations because of the relative ease with which in- 
dicator plants can be inoculated and the speed with which tobacco 
necrosis virus is evidenced in the seedling indicator plants. ae 
procedures are available for a good many other virus diseases, but the 
time required to secure results would prevent their use in many cases 
since the detection and determination of some viruses takes months or 
even years. Under present conditions certain viruses could become 
established and dispersed before field inspection efforts, made to de- 
tect their presence and determine their identity as diseases of plant 
quarantine significance, could be completed. 


Transtr INSPECTION 
(BEPQ—C-j-1 and BLR-2-Revised—Flederal-State 


PURPOSE AND NATURE OF THE CURRENT WORK 


The objectives of transit inspection work are to (1) aid in prevent- 
ing long-distance spread of injurious insects and plant diseases to 
States and areas where they do not occur; (2) assist in preventing 
shipment and establishment of plant-disease hosts into areas where 
such hosts have been eradicated (e. g., barberry plants not permitted 
to move to wheat-growing areas; currants and gooseberries not. al- 
lowed to be shipped to white-pine-growing sections); (3) help in 
enforcement of Federal and State regulations pertaining to movement 
of materials which might spread injurious pests; (4) aid in educating 
the public, shippers, and transportation agencies concerning hazards 
of spread of injurious plant pests by public carrier and the need for 
complying with quarantine requirements. 

Transit inspectors are stationed at major mail, express, and freight 
transportation gateways through which are routed a majority of 
shipments moving to other parts of the country from areas regulated 
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by Federal domestic plant quarantines. Inspectors locate and ex- 
amine ae likely to contain plants or other pest-carrying ma- 
terials. Public carrier employees are trained to aid in spotting such 
shipments. This work permits scrutiny of a large number of ship- 
ments moving from quarantined areas to points being protected 
against the crop pests concerned. Officials responsible for the en- 
forcement of State quarantines are kept advised in case of violations 
encountered during the course of these inspections. 


B. CURRENTLY ACTIVE LINE PROJECTS 
Does not apply. 
C. HISTORY AND EVOLUTION OF THIS WORK 


This work was begun in 1920 in connection with enforcement of the 
white pine blister rust quarantine. Transit inspection has proved 
to be an important second line of defense in quarantine enforcement 
and in preventing spread of insects and plant diseases. It was au- 
thorized by Congress as a special project in July 1930. The work has 
been expanded to include additional points of inspection when regu- 
lated areas were increased in size or when quarantine revisions or 
establishment of new quarantines resulted in the need of a broader 
field of coverage. During the fiscal year 1950, transit inspectors were 
stationed at 25 transportation centers and were instrumental in de- 
tecting 1,662 shipments moving in violation of Federal or State plant 
quarantines. Over a million and a half shipments were examined. 


D. FUNDS—-ANNUAL EXPENDITURES 


Federal funds available for transit inspection have varied from 
$40,000 in 1931 to $82,350 in 1950, averaging for the 20-year period 
855,156 per fiscal year. Estimated State cooperation has varied from 
$15,000 in 1931 to $53,500 in 1950, averaging $22,685 per fiscal vear. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Quarantine violations greatly reduced in recent years.—In 1920, the 
first year transit inspection was undertaken, about 12 violations were 
detected in each thousand shipments. In 1950, less than one violation 
per thousand shipments was found in enforcement of eight quaran- 
tines. These results point to the effectiveness of transit inspection in 
educating the general public, shippers, and transportation agents in 
the necessity for inspection and certification of regulated materials 
prior to shipment. This educational effect is particularly evident. in 
a considerable reduction, year after year, in the number of uncertified 
shipments made by noncommercial shippers. The public is becoming 
increasingly aware of the danger of shipping destructive plant pests 
to uninfested areas. 


F. SOME ADDITIONAL WORK NEEDED 


There are a number of important transportation gateways strate- 
gically located with respect to long-distance movement of materials 
from regulated areas at which transit inspectors are not now located. 
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These and additional gateways increase in importance as new pest 
infestations are found. To cover gateways adequately and to ex- 
pedite the training program some extension of this work is urgently 
needed, 


NuRSERY INSPECTION AND QUARANTINE ENFORCEMENT FOR PREVENTION 
OF SPREAD OF THE PHony PEeacu AND Preacu Mosaic DIsEAses 


(BEPQ—C-g-1—F ederal-State—Regular Funds) 
A. PURPOSE AND NATURE OF THE CURRENT WORK 


The purpose of this work is to prevent the spre ad of the phony and 
mosaic virus diseases of peaches in the United States. These diseases 
are carried from tree to tree by insects and over long distances by 
infected nursery stock. To accomplish this purpose, (1) young 
nursery trees are protected from infection by promptly finding and 
destroying infected orchard and dooryard trees in the environs of 
peach-growing nurseries, (2) States are aided in enforcing their 
quarantines which prohibit sale or shipment of the nursery trees from 
the nursery property unless the State quarantine requirements are 
met, and (3) nurserymen are encouraged to use peach nursery stock 
planting sites as far removed as possible from the peach orchards 
and dooryard plantings of mature and possibly infected trees. 


B. CURRENTLY ACTIVE LINE PROJECTS 
Does not apply. 
C. HISTORY AND EVOLUTION OF THIS WORK 


Inspection and regulation of peach-growing nurseries in the phony 
infected Southeastern States were conducted from 1929 to 1934 by 
other agencies of the Department. In 1935 this work was transferred 
to the newly organized Bureau of Entomology and Plant Quarantine, 
and the administration of similar work with reference to peach mo- 
saic, a new peach disease prevalant in the Southwestern States, was 
combined with it. Federal Quarantine No. 67, regulating interstate 
movement of peach nursery stock, was revoked in 1933. In 1935 
uniform State quarantines were promulgated to regulate movement of 
nursery stock. These are now in force and are based on inspection and 
removal of diseased trees from the nursery and its environs. 


D. FUNDS-—-ANNUAL EXPENDITURES 


Federal funds for this work have ranged from $1,000 in 1929 to 
$25,000 in 1950, averaging $18,800 per fiscal year. State contribu- 
tions have varied from $1,000 in 1930 to $10,000 in 1950, averaging 
$6,600. 

E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Long-distance spread of phony disease prevented.—Since the pres- 
ent program of protecting peach nursery stock from infection by the 
phony disease was started in 1935, there has been no known case of 
long-distance spread through movement of nursery stock. In earlier 
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years the disease spread from its origin in Georgia as far north as 
Illinois, Pennsylvania, and Maryland, and west to Oklahoma and 
Texas. It could only have reached the isolated locations in those 
States through infected nursery trees. 

Long- distance spre ad of pe ach mosaic disease pre vented.—Success 
has been achieved in preventing long-distance spread of peach mosaic 
disease except for a recent outbreak in Arkansas, 400 miles from pre- 
viously known infections. This recent outbreak probably developed 
from budwood taken from infected trees in another State by a nursery- 
man unaware of danger of the disease. To prevent repetition of such 
occurrences, the hazard of securing budwood from unreliable sources 
is being force ‘fully brought to the attention of nurserymen at their 
State and regional meetings. 


Fr. SOME ADDITIONAL WORK NEEDED 


The present program for protection of nurseries growing peach 
stock against infection by these diseases seems adequate i in the ‘light of 
present knowledge except as to the above-mentioned educational work 
with nurserymen. This feature of the program is being stressed as 
circumstances permit. 


JAPANESE BEETLE CONTROL 
( BEPQ—C—a—Federal-State—Regular Funds) 


\. PURPOSE AND NATURE OF CURRENT WORK 


Japanese beetle quarantine work is for the purpose of retarding the 
spread of the insects to uninfested areas while permitting the safe 
movement of infestible articles from infested areas. The Japanese 
beetle is a destructive insect in eastern United States. Adult beetles 
feed on more than 275 kinds of plants, consuming plant leaves, eat- 
ing and damaging fresh fruits, feeding on corn silk and kernels, and 
ruining ornamental flowers and plants. The larvae, which feed on 
erass roots, destroy lawns and the turf of golf courses, cemeteries, 
and pastures. The work involves (1) the inspection, treatment, and 
certification of soil, plants, fresh fruits, vegetables, and cut flowers; 
(2) treatment and inspection of refrigerator cars and trucks, as well 
as aircraft and airfields; (3) surveys for Japanese beetle outside 
known infested areas; (4) cooperative participation in the sup- 
pression by State agencies of outlying infestations; and (5) the de- 
velopment of more effective and efficient quarantine and control 
measures. 

B. CURRENTLY ACTIVE LINE PROJECTS 


Does not apply. 


C. HISTORY AND EVOLUTION OF THIS WORK 


The Japanese beetle was first found in the United States near Phila- 
delphia in 1916, having probably come from Japan where it is con- 
sidered of only minor importance. The new environment favored 
the development of the beetle, and it was soon recognized as a serious 
menace to American agriculture. A 3-year control effort beginning 





in | 


Un 


ap] 
wh 
As 
yea 
ack 
pre 


Isl 
He 
Wi 
vol 
mQ« 
lat 


ve 
ha 
tir 
ch 
gr 


th 


es 
ag 
al 
al 
Ww 
in 
in 


te 


a me 


— 


as 


— 





CONTROL AND REGULATORY SERVICES 2377 


in 1918 showed that hope of eradicating the Japanese beetle from the 
United States was impractical. Early State and Federal quarantines 
applied to sections of New Jersey, Delaware, and Pennsylvania, from 
which the movement of nursery stock and farm produce was restricted. 
As the insect was found more widely distributed during the next 10 
years, the quarantine was extended to the New England States, four 
additional Northeastern States, and the District of Columbia. At the 
present time, quarantine restrictions apply to the entire States of 
Connecticut, Delaware, Maryland, Massachusetts, New Jersey, Rhode 
Island, and to the District of Columbia. Portions of Maine, New 
Hampshire, New York, Ohio, Pennsylvania, Vermont, Virginia, and 
West Virginia are under regulation. The entire regulated area in- 
volves about, 146,570 square miles. State quarantines regulate the 
movement of certain materials from infested to uninfested parts of the 
latter nine States and North Carolina. 

Since 1931, concerted effort has been made to find extensions of the 
generally infested areas and outlying areas where the Japanese beetle 
had become established. The area of infestation has increased rela- 
tively little in the last 10 years in spite of the greatly increased 
chances of spread due to the wartime movement of infestible materials, 
great domestic activity since the war, and especially the increased 
threat of spread by airplanes. 

The development of effective organic insecticides against the Japan- 
ese beetle has influenced the nature of quarantine and control work 
against the pest. The removal of soil from the roots of living plants, 
and the visual inspection of produce likely to be infested, containers, 
and vehicles, has largely been replaced by the application of chemicals 
which kill Japanese beetle larvae and adults. Also, many outlying 
infestations have been suppressed by the more extensive use of these 
insecticides applied by State and local agencies under Federal super- 
vision. Such effective control work has made it unnecessary to ex- 
tend quarantine restrictions to new areas. 

The handling of the increase in quarantine work over the years 
without a fully compensating increase in funds has been made pos- 
sible by timely improvement in the effectiveness and efficiency of 
quarantine and control methods. Work to prevent the interstate 
spread of the Japanese beetle and to detect the insect at outlying 
locations has been financed largely by Federal appropriations. Con- 
trol work within the gener ally” infested area and at outlying centers 
is performed largely ‘by State and local agencies. However, State 
regulatory agencies have assisted with quarantine inspections and 
treatments, especially during periods of peak workloads. On the 
other hand, the Federal: project has provided equipment and tech- 
nical supervision for control work at outlying infestations so as to 
increase the chances of success of such work, and avoid the necessity 
of quarantine regulation at greater cost. The total cost of Japanese 
beetle survey-control-quarantine work for many years has been shared 
about 50-50 by the nr and State Governments. Costs of treat- 
ments required by the Japanese beetle quarantine are borne largely 
by the producers and shippers of regulated products and by owners 
of aircraft that fly from infested fields to uninfested territory. Ex- 
penditures of producers, shippers, and aircraft operators gre: atly ex- 
ceed those of Federal and State agencies combined, 
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D. FUNDS—-ANNUAL EXPENDITURES 


Costs for this work have varied from $445,000 in 1932, $395,000 in 
1940, to $477,100 in 1950. State expenditures for the same period 
have varied from $235,500 in 1932, $251,650 in 1940, to $420,800 in 
1950. No State expenditures are administered by the Federal project. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Major threat to American agriculture largely confined to about 5 
percent of the land area of the country by Japanese beetle quarantin« 
and control efforts—Large portions of the grain, fruit, and cotton- 
producing areas of the country have not been invaded by Japanese 
beetles because of these efforts. Beetle spread potentialities are indi- 
cated by its rapid movement from three New Jersey towns in 1916 
to 100,000 square miles of territory in 13 States during the following 
15 years. In spite of the enormous increase in area en which the 
beetles could develop, and the increase in rapid Nation-wide move- 
ments of materials Hikcely to be infested, the spread in recent years 
has been very small. 

Movement of food and plant products under quarantine progres 
sively aided.—Progress has been made to reduce the inconvenience or 
interference due to Japanese beetle quarantine enforcement, in con- 
nection with the movement of food and plant products from the in- 
fested area. In the 1949 and 1950 fiscal years, for which estimates 
have been made, producers were able to ship to consumers outside the 
infested area, plants, and food products valued at $30,482,691. Many 
of the mb bie are perishable and their value depends on timely de 
livery. Several methods have been made available for making many 
products free of Japanese beetles before shipment, and for killing any 
larvae and adults on other products at the time of shipment. Without 
important exceptions, there are methods of handling or treating all 
regulated products without damage to the products. 

Transportation of beetles by airplane, railroad, and truck, prac- 
tically stopped.—The chances of spreading Japanese beetle by air- 
craft, and refrigerated railroad cars and tendki has been greatly less- 
ened. In contrast to slow freight shipments, in which Japanese beetle 
adults may perish, fast aircraft may carry hitch-hiking adults to 
cdlistant locations where they can infest new areas. Somewhat similar 
hazards are created by refrigerated railroad cars and trucks which 
may pick up beetles in a heavily infested area and allow them to 
escape at locations throughout uninfested areas. Space and surface 
applications of death-dealing insecticides to aircraft, refrigerated 
railroad cars, and trucks, as well as treatments to loading sites, have 
curtailed this menace. In 1949, surveys at 104 airfields for planes 
coming in from infested areas, revealed the presence of but one living 
beetle which had probably arrived there by plane. Dead Japanese 
beetles have been found in airplanes landing at domestic and foreign 
airfields. 

Heavy beetle infestations suppressed.—By the application of DDT 
to foliage on which Japanese beetles may feed or rest, and to soil, 
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it was demonstrated that heavy infestations at or beyond the limits 
of the generally infested area can be suppressed. In this manner, 
the chances of further spread are curtailed. 


F. SOME ADDITIONAL WORK NEEDED 


Prompt detection of incipient infestations.—Because of the im- 
proved possibilities of wiping out incipient infestations, it is more 
important than ever that all outlying infestations of Japanese beetles 
be found promptly. With the personnel and equipment now avail- 
able, it is not possible to make Japanese beetle surveys as widely and 
thoroughly as advisable. The project is unable to meet adequately 
the needs and requests of sninheted States for technical and super- 
visory cooperation on the detection and elimination of outlying 
infestations. 

Prevention of beetle spread by aircraft.—The relatively new prob- 
lem of preventing Bere of Japanese beetles by aircraft requires more 
intensive work than is now possible. Better means of dealing with 
this hazard are needed. Any increase in airplane activities will re- 
quire additional attention beyond the present limits of the project. 
Development of heavy beetle populations at additional sichelda will 
require extension of the work now being done. 


CoNTROL AND ERADICATION OF THE SwWEETPOTATO WEEVIL 
(BEPQ—C-b-1—F ederal-State—Regular Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


The purpose of the current work is to locate infestations of the 
sweetpotato weevil in important commercial and adjacent areas and 
to assist States in the application of control measures. This insect 
threatens the commercial production of sweetpotatoes in the South. 
The weevil renders sweetpotatoes unfit for any use. Currently, inspec- 
tions are made annually throughout the commercial sweetpotato- 
producing areas of the weevil-infested States of Alabama, Florida, 
Georgia, Louisiana, Mississippi, South Carolina, and Texas. When 
farms or other properties are found infested, measures are applied 
under State authority and under cooperative Federal-State supervi- 
sion to eradicate or control the weevil populations. 

States are assisted in supervision of weevil suppression measures 
on infested farms outside of the commercial production areas as a 
measure of protection for the commercial seadinias areas in which 
intensive eradication work is being conducted. 

Eradication and control measures consist of (1) planting of weevil- 
free seed stock, (2) destruction of all plant hater in seedbeds imme- 
diately after fields are planted, (3) elimination of plants and plant 
and tuber remnants in fields after harvest, (4) eradication of volun- 
teer sweetpotato plants and nearby wild host plants, (5) protection of 
storage places and stored sweetpotatces from infestation, and (6) 
clean-up of storage places after potatoes are removed. Nonplanting 
zones are maintained in eradication areas under State or county au- 
thority, to starve out the weevil and free the farms of infestation. 
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B. CURRENTLY ACTIVE LINE PROJECTS 


Does not apply. 
Cc. HISTORY AND EVOLUTION OF THIS WORK 


The sweetpotato weevil, an insect of probable tropical origin, was 
first observed in Louisiana in 1875, in Florida in 1878, and in Texas 
in 1891. As commercial sw eetpotato production areas were dev eloped 
in the Southern States, it spread into these areas and became a serious 
threat to economic production of this crop. The Federal Government 
cooperated with the infested States in a limited manner between 1918 
and 1934 to control and eradicate the pest. It was demonstrated at 
that time that the weevil could be eradicated in commercial producing 
areas. Federal funds again were provided in 1938 for this work and 
have continued since that time. During the period 1934 to 1937 the 
weevil spread rapidly into additional commercial producing areas. 

The southern parts of Florida, Louisiana, and Texas now are gen- 
erally infested with this pest. Wild host plants serve to carry the 
weevil over from season to season, thus reinfesting the small sweet- 
potato plantings in areas generally of a noncommere cial nature. There 
is little movement of sweetpotatoes or seed stock from such areas, so 
eradication and control efforts are confined largely to commercial 
producing areas. This work is extended to include the eradication 
of wild host plants in places where such plants occur as a constant 
source of infestations. 

Quarantines, which prohibit movement of seed stock or sweetpo- 
tatoes from all infested areas, unless treated or known to be weevil- 
free, have been maintained for a number of years by infested and 
concerned States. 

Participation of States, local interests, and growers has increased 
annually. State governments now contribute substantially more to 
the work than the Federal Government. 


D. FUNDS--ANNUAL EXPENDITURES 


Federal funds for sweetpotato weevil control and eradication have 
ranged from $70,000 in 1938 to $199,000 in 1950, with an average of 
108,000 per fiseal year. State funds are estimated to have ranged 
from $21,000 in 1 38 to $452,000 in 1950, with a yearly average of 
$171,000. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Weevil-infested properties reduced in number—The weevil was 
eradicated from more than 10,700 farms, or 76 percent of the total 
farms found infested in the commercial producing areas since 1937. 
The weevils have been eliminated from infested farms in 34 of the 96 
counties in which this work has been done. Freedom from infestation 
has aided greatly in expansion of the important sweet potato-growing 
industry, which in 1948 in the infested States had a value in harvested 
potatoes of $68,732,280, or 60 percent of total United States production. 
Relaxation of aficy ts to free the remaining infested farms from infes- 
tation and to keep all cleaned-up areas free would soon be reflected 
ina considerable decrease in production in this important commercial] 
producing area. 
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Infestations prevented in sweet potato tubers through use of DDT — 
The practical application under Federal-State supervision of methods 
of treating seed stock and table stock with DDT, developed by research 
agencies of the Bureau, has been adopted in weevil-infested areas. 
These procedures have greatly augmented weevil control and eradica- 
tion, both in the elimination of weevils from seed potatoes and in the 
reduction of populations in stored table stock. 

Weevil program assisted by educational program.—Wide adoption 
of control and eradication practices brought about largely by an in- 
tensive educational program has resulted in a reduction of more than 
50 percent in infested farms in the formerly heavily infested portions 
of central Louisiana. This is the most concentrated sweetpotato 
growing area and the one of highest production in the United States. 
These results have been obtained in the relatively short period 
only 5 years. 

F. SOME ADDITIONAL WORK NEEDED 


Expansion of educational and demonstration work to acquaint all 
growers in the commercial producing areas with the damage and losses 
that may result from sweet potato-weevil infestation and with the treat- 
ment methods and control practices recommended for the protection 
of seed stock and for eliminating weevils from stored table stock and 
from fields. 

Continued e: a pansion of surveys to find all infested farms in com- 
mercial producing areas and in adjacent areas from which infestations 
might be introduced. 


Mexican Fruirety Conrron 
(BEPQ—C—c-1—Federal-State—Regular Funds) 


A. PURPOSE AND NATURE OF CURRENT WORK 


The purpose of this work is to prevent the spread of the Mexican 
fruitfly from the lower Rio Grand Valley of Texas to other fruit- 
growing areas of the United States. This involves cooperation with 
Mexican officials in carrying out suppressive measures to reduce infes- 
tations in adjacent areas in Mexico. 


B. CURRENTLY ACTIVE LINE PROJECTS 


Does not apply. 
C. HISTORY AND EVOLUTION OF THIS WORK 


The Mexican fruitfly was first discovered in the United States in 
1927. Numerous States immediately quarantined against the impor- 
tation of ‘Texas citrus fruits thereby placing the entire citrus-produc- 
ing industry of the area in jeopardy. Citrus producers and others 
interested in the industry requested the Department to initiate a 

Federal quarantine which would supersede State quarantines and 
allow movement of fruit under Federal certification. Quarantine 
No. 64 was promulgated and became effective on August 15, 1927. Im- 
mediately thereafter an effort was made to e1 radicate the pest by the 
enforcement of orchard and packing-house sanitation requirements, 
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the establishment of an annual host-free period in areas where infes- 

tation was detected, the applications of sprays to infested groves, and 
the elimination of host fruits other than citrus. The entomologists 
found that fruitflies would breed in citrus groves and other host 
fruits grow ng wild in Mexico, then migrate each year to citrus groves 
in Texas. When research proved eradication impossible, emphasis 
was shifted to regulation and control. Through treatment of fruit 
moving to market and strict sanitation procedures i in the groves it 
has been possible for Texas citrus to move throughout the Nation 
without danger of spreading Mexican fruitfly to new areas. 


D. FUNDS—-ANNUAL EXPENDITURES 


During the 10-year period 1929-38, Federal appropriations for 
Mexican fruitfly control varied from $90,000 to $150,000 annually. 
Due to increased costs of wages and materials, and the tremendous 
increase in citrus production in Texas during subsequent years, appro- 
priations have been increased from $153,700 in 1939 to $188,700 for 
the fiscal year 1950. 


E. EXAMPLES OF OUTSTANDING, ACCOMPLISHMENTS 


Vapor-heat treatment adapted to Texas conditions—Vapor-heat 
treatment of citrus fruit, developed by Bureau research workers, has 
been adapted to practical operating conditions in citrus packing 
houses in Texas. As a result, year-round harvesting and shipping 
of citrus is now permitted without danger of spreading Mexican fruit- 
fly. The method is highly efficient and has permitted the continued 
production of citrus in the lower Rio Grande Valley. 

Change in fruit treatment procedure reduces operation costs.—The 
time required for the vapor-heat process was reduced during the last 
2 years from 14 to 10 hours by improved procedures. This has saved 
time and cost to the citrus industry, and to the Federal Government. 

Spread of Mexican fruitfly prevented through grove inspection, 
trapping operation, certification, and sterilization—The Texas cit: 
rus crop, approximately 25,000,000 boxes annually, now moves in an 
orderly manner to all parts of the United States without risk of 
spreading the Mexican fruitfly. Strict compliance with regulation on 
the part ‘of citrus growers and shippers in Texas over the years has 
so reduced the risk of spreading the insect to new areas that fruit 
originating in the lower Rio Grande Valley is now permitted move- 
ment to retail markets in California and other West Coast States. 


F. SOME ADDITIONAL WORK NEEDED 


To comply with requirements of the States of California and 
Arizona, it is necessary to carry on a year-round trapping and inspec- 
tion program in the lower Rio Grande Valley citrus groves. It is 
highly desirable for research to be combined in an effort to shorten 
and otherwise further improve procedures of treating fruit to elimi- 
nate fruitfly infestation. 
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GRASSHOPPER CoNTROL 


(BEPQ—E-d—Federal-State—Control of Emergency Outbreak Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


The purpose of this work is to protect food, fiber, and forage crops 
and the products thereof from depredation by grasshoppers, Mormon 
crickets, and chinch bugs, and to prevent the build- -up and spread of 
these pests. Grasshoppers are general feeders. They are the great- 
est single insect hazard to profitable crop production over extensive 
semiarid and arid lands from Mexico to Canada. The Department 
currently cooperates with States and other Federal agencies in mak- 
ing annual surveys to determine the degree and extent of the infesta- 
tions to be expected in the subsequent control so that all cooperators 
may be apprised of expected infestations and of control needs. This 
te al service includes advice to county -_ ultural agents, other 

-al farm advisors, and groups of farmers as to where grasshoppers 
are likely to occur in damaging numbers, probable hatching dates of 
different oe timing of control operations, which insecticides to 
use, and when and where to use them for best results. Dusting and 
spraying demonstrations are conducted with either aerial or ground 
machines, depending upon the extent of the infestation, the particular 
crops to be protected, and the type of terrain to be covered. The De- 
partment cooperates with other Federal agencies in the control of 
grasshoppers and Mormon crickets on lands under Federal man: uge- 
ment, and with States, counties, and individuals on a matching- fund 
basis when control is necessary on State or privately owned range 
lands to suppress outbreaks originating in remote range areas. 


B. CURRENTLY ACTIVE LINE PROJECTS 
Does not apply. 


C. HISTORY AND EVOLUTION OF GRASSHOPPER AND MORMON CRICKET 
CONTROL 


Grasshoppers, Mormon crickets, and chinch bugs throughout the 
years have caused inestimable damage to crops, including range 
grasses and nikivestly to soils. ge a caused agr icultural dis- 


asters in the western Great Plains as early as the 1870’s. From 1874 
to 1877 millions of acres of crops of early settlers were destroyed by 
migrating hordes of the pests breeding on undeveloped lands in the 
Rocky Mountain States. Since then, great swarms of grasshoppers 
have spread periodically over the western plains as far east as the 
Mississippi River, and south as far as Texas. Many of these have 
originated in huge areas of range, idle, or uncultivated lands. 
Recognizing the regional nature of the grasshopper problem during 
the 1934-1938 outbreak period, Congress in 1934 provided the first 
Federal assistance in cooperative control. In 1937 a joint resolution 
making funds available for the control of incipient and emergency 
outbreaks of insects and plant diseases was enacted to provide a “basis 
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for Federal cooperation with State and local agencies. Under the pro- 
visions of this legislation, a plan was developed for cooperative con- 
trol in the 24 Central, Midwestern, and Western States where grass- 
hoppers and Mormon crickets are an annually recurring problem. 

Baits containing poisons to control gre ssshoppers were first used 
in this country in "1885. Such baits, with improvements in formula- 
tions, were the most effective and economical means of control until 
1947. 

Two new insecticides were proven highly effective in grasshopper 
control in 1947 by the research entomologists. This development 
marked the beginning of aerial treatment ‘of extensive range areas 
in 1949 and 1950 with pure bran impregnated with an oil solution of 
one of these chemicals and offered the first real opportunity to com- 
bat economically major outbreaks at their source often rendering 
remote grassland areas inaccessible except by aircraft. Availability 
e these two insecticides enabled farmers, for the first time, to econom- 

‘ally protect their crops by spraying or dusting them. 

These improvements in control procedures pi aved the w ay fora much 
more direct and effective approach to grasshopper control. They 
were utilized extensively in 1948, 1949, and 1950 by farmers who 
purchased and applied ‘their own insecticides on crops and in the 
airplane application of bait in cooperative contro] of grasshoppers 
on range lands. 

New methods and insecticides are rapidly replacing bait and reliev- 
ing the Government from furnishing bait materials to farmers. Dur- 
ing 1948, farmers sprayed and dusted 1,402,000 acres of crops and 
idle lands with chorinated hydrocarbon insecticides. In 1949, they 
treated 2,410,000 acres. With the availability of these organic chem- 
icals, and their proven effectiveness over a 3-year period, bait materials 
are no longer purchased for farmer use in protecting their own crops. 

Fall surveys indicated that during 1950 some 8,000,000 acres of 
western range would carry grasshopper infestations sufficiently heavy 
to cause serious damage and probably would give rise to flights if 
spring moisture were low and grass growth correspondingly reduced. 
The W yoming Legislature, at a special session in the spring of 1950, 
provided $750,000 for grasshopper control upon condition that the 
Federal Government appropriate moneys to match State funds. Goal 
of the joint undertaking was to reduce all known heavy range infes- 
tations in Wyoming to noneconomic status, thus completing the work 
begun in 1949. Federal funds were insufficient to entirely match 
Wyoming money but approximately 2,462,000 acres of the most heavily 
infested range were baited cooperatively in 1950. Montana and other 
northern Plains States had no funds for matching Federal money 
in 1950. Bait materials were furnished only to the extent that local 
agencies would assume responsibility for mixing and applying them 
in accordance with recommended procedures. This type of program 
has resulted in the more heavily infested area receiving attention but 
has done little to reduce the potential for 1951. 

Control of Mormon crickets during the period 1937 to 1950 evolved 
by stages from the application of sodium arsenite dust by hand 
biowers to power blowers, thence to the application of sodium fluo- 
silicate bait, and finally to the use of bait composed of pure bran 
impregnated with an insecticide in an oil solution. Sodium arsenite 
dust had to be supplemented with metal or oil-on-water barriers. 
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Each improvement in control methods resulted in reducing man and 
money requirements and increased effectiveness of control measures. 


D. FUNDS-—-ANNUAL EXPENDITURES 


Funds have been appropriated annually in the item “Control of 
emergency outbreaks of insects and plant diseases” and supplemental 
appropriations have been made covering estimates after needs are 
determined from the results of surveys. Expenditures for the last 
10 calendar years are as follows: 


Grasshopper Grasshopper 
and Mormon  Chinch bug re and Mormon Chinch bug 
cricket cricket 


$700, 000 $82, 700 1946___ $1, 125, 000 $13, 500 
890, COO 109,000 || 1947__. 863, 000 10, 200 
680, 000 26,000 || 1948__ ; 1, 363, 000 &, 800 

1, 201, 000 134,000 |) 1949 2, 646, 000 12, 000 
875, 000 312,000 || 1950 (estimate : 1, 650, 000 11, 000 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


A grasshopper species nearly eradicated—Reduction to only ocea- 
sional single specimens of an infestation of the range grasshopper 
Dissosteira longipennis, which had devastated thousands of acres 
of range in Colorado, New Mexico, Oklahoma, and Texas. 

Crops worth S833, 000000 saved from grasshoppers in 14-year 
period —During the 14-year period 1936 to 1949, the cooperating 
agencies baited 13,000,000 acres of grasshopper-infested crop and idle 
lands with 602,000 tons of bait furnished by the Bureau. State 
leaders and county agents estimated that crops ‘saved by baiting were 
worth $833,000,000 and that an average of $38 was saved for each 
dollar spent by the Federal Government, States, and counties. 

Grasshopper bait continually improved and cheapened.—Early 
formulas contained pure bran, paris green, citrus extracts, and water. 
Sawdust was substituted for a portion of the bran and crude arsenic 
or sodium arsenite for paris green during the outbreak of 1934 and 
in later years. These substitutions reduced the cost of bait by about 
one-half. Sodium fluosilicate was used instead of arsenic from 1940 
until 1948, when toxaphene and chlordane became available for this 
purpose, thus further reducing the cost of bait. 

Mormon cricket infestations reduced 99.9 percent—Crickets were 
reduced from a known infested area of 19,000,000 acres in 1938 to less 
than 100,000 acres in 1950. 

Mormon cricket control costs drastically reduced—The per-acre 
cost of control of Mormon crickets in 1950 was only one-third of that 
in 1938. Further increases in effectiveness of control and decreases in 
its cost will be made in the use of even newer chemicals being ex- 
tensively tested this year for grasshopper and Mormon cricket control. 

G rops Ww orth $13 ; million saved i wn I year from c hine h buqs. —Chine th 
bug barrier materials used by farmers in 1944, the most recent out- 
break year, resulted in an estimated saving of $13,075,000 worth of 
crops, or $90 for each dollar spent for control material by the Bureau. 

Chinch bug control costs cut-—The cost of chinch bug barrier pro- 
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tection was reduced by approximately 34 percent in 1944 by substitut- 
ing dinitro-ortho-cresol dust for creosote. 

Lesser migratory grasshopper reduced from major to minor impor- 
tance-——Control of the lesser migratory grasshopper on extensive 
range and idle land areas in 1938 and 1939 materially reduced the 
status of the species from that of the most important to one of secon- 
dary or minor importance after 1942 in North Dakota, South Dakota, 
eastern Montana, eastern Wyoming, western Nebraska, western Kan- 
sas, eastern Colorado, and the Texas and Oklahoma Panhandles. 

Ten million pounds of beef saved in 1942 Arizona grasshopper- 
control project—Cooperative control of grasshoppers on range in 
eastern Arizona in 1942 avoided a serious livestock dislocation and re- 
sulted in savings estimated at 10,000,000 pounds of beef. Grasshop 
per populations were reduced so greatly that no control was again 
necessary until 1949. 

Extensive grasshopper migrations from breeding beds prevented for 
first time in 1949——During 1949, Federal-State-county-landowner 
aerial control work was done on extensive areas of Montana and Wyo- 
ming range. These operations, which involved the baiting of 2,897,000 
acres of lands, not only saved local grass for the current season, but 
halted a build-up in grasshopper numbers which began in 1946 and 
prevented extensive flights of these range grasshoppers into adjoining 
croplands within these States and to cultivated areas in adjoining 
States. 

Stockmen of Wyoming and Montana saved $534, million in 1949 
grasshopper control program.—State leaders of Montana and Wyo- 
ming estimated the range-control programs in 1949 saved stockmen 
534 million dollars’ worth of range forage and aided in preventing dis 
location of the livestock industry. Similar programs, on a smaller 
scale, were conducted in Arizona, Nevada, and Oregon, with equally 
satisfactory results and savings. 

Equipment developed for grasshopper-control purposes.—Joint de 
velopment, with another Department agency, of power bait mixers. 
power bait spreaders, loaders, etc., greatly increased effectiveness and 
lowered the cost of control. A DC-—3 airplane was modified for uni- 
form and economical application of bait to extensive infested range 
areas. 

F. SOME ADDITIONAL WORK NEEDED 


Adequate work is needed to control grasshopper outbreaks on public 
domain where infestations are building up to destroy forage and 
probably spread to private land. 

The range-grasshopper-control program in Wyoming should be 
completed. Increased work is needed to suppress outbreaks of Mor 
mon crickets which in many States during 1950 showed population 
build-ups and outbreak tendencies similar to those in the decade 1930) 
to 1940. 

Expansion of informational, educational, and demonstrationa! 
work : needed to assist farmers in use of the most effective means of 
control. 
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Gypsy AND Brown-Tatt Morus Conrrou 


(BEPQ—G-b—Federal-State—Regular Funds. ) 


A, PURPOSE AND NATURE OF CURRENT WORK 


The purpose of this work is the ultimate eradication of the gypsy 
moth from the United States. It was estimated in 1932 that if the 
gypsy moth became generally established in the United States east 
of the Mississippi River, the annual loss by death of trees and de- 
crease in increment growth of timber would amount to $100,000,000 
and the annual cost of pretecting shade, street, ornamental, and 
fruit trees would amount to $27,000,000. The current work involves 

(1) limited trapping and scouting surveys in Pennsylvania for a few 
; ears to make certain that gypsy moth infestations in that State have 
been eradicated, (2) extensive trap surveys and control operations in 
New York area where elimination of general infestations is antici- 
pated within the next few years, and (3) a coordinated spraying pro- 
gram in southeastern Massachusetts where the immediate objective is 
to eliminate the gypsy and brown-tail moths in that portion of New 
England as part of an over-all program for eradication of these pests. 


B. CURRENTLY ACTIVE WORK PROJECTS 


Does not apply, although the three activities listed above are the 
essential approaches to the problem . 


C. HISTORY AND EVOLUTION OF THIS WORK 


The gypsy moth was introduced from Europe into the United States 
near Boston, Mass. in 1869 in an attempt to interbreed it with the 
silkworm. Some larvae accidentally escaped, became established, and 
the insect spread throughout most of New England. The pest be- 
came destructive to fruit, shade, and forest trees after being largely 
unnoticed for 20 years. It reached eastern New York by 192 23, Since 
then, isolated infestations have been found in the States of New 
Jersey, Pennsylvania, and Ohio. Control work started in Massachu- 
setts in 1890 when heavy damage occurred to tree growth. The work 
was discontinued in January 1900, however, when the State legislature 
failed to provide funds. The gypsy moth increased and spread 
rapidly in the next 5 years causing such heavy damage that public 
interest was aroused and State funds for control were provided again. 
About this time it was observed in Rhode Island, Connecticut, New 
Hampshire, and Maine, thus becoming an interstate problem. The 
legislatures in these States provided funds for control programs 
= after work was resumed by the State of Massachusetts, and 

Federal funds were provided by Congress, beginning July 1, 1906. 
Between 1912 and 1932, the pest ‘became established, anad was erradi- 
cated in outlying locations in New York, New Jersey, Pennsylvania, 
and Ohio. Another extensive infestation was found in Pennsylvania 
in 1932. 
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The brown-tail moth was discovered in this country near Boston, 
Mass., in 1897. Although it spread into all of the New England 
States, it now occurs principally in isolated areas in the States of 
Maine, New Hampshire, and Massachusetts along the Atlantic coast 
line. Because of ecological conditions, parasitic insects imported for 
the purpose, and a fungus disease, so far it has not become permanently 
established any great distance from the coast. 


D. FUNDS—-ANNUAL EXPENDITURES 


From 1890 to 1900 average annual Federal expenditures for gypsy 
moth work were about $117,000; in 1905 and 1906, $90,000 and $251,000, 
respectively. From 1907 to 1935 yearly expenditures ranged from 
about $1,065,000 to $1,939,000 except in 1934 when expenditures totaled 
about $3,238,000. In 1936 and 1937 expenditures were approximately 
$4,311,000 and $4,187,000; from 1938 to 1950, $1,344,000 to $2,794,000, 
with about $1,800,000 for 1950. Expenditures by States, counties, 
towns, and individuals in an effort to control the gypsy moth within 
infested areas has amounted to hundreds of thousands of dollars 
annually. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Arsenate of lead insecticide sprays developed for gypsy moth con- 
trol_—The use of arsenate of le: a as an insecticide was first successfully 
used on this project. Paris green, London purple, and other similar 
chemicals were not satisfactory because they caused serious foliage 
injury. Arsenate of lead gave reasonably satisfactory results; how- 
ever, it was difficult and costly to apply. In 1945 it was replaced 
by DDT for gypsy moth control on the advice of research entomo- 
logists who found this new chemical extremely effective in small 
dosages and easily applied with aircraft or mist. blowers. 

Spraying apparatus developed.—In the early years of the progr am 
special hydraulic spraying devices were designed and constructed to 
maintain high pressures for solid stream spraying where a mile or 
more of hose lines were required. 

Insecticide distributing devices designed for dispensing DDT solu- 
tions from C-47 and biplane types of aircraft—This has led to the 
adoption of identical or similar equipment by many commercial opera- 
tors. Types of installations found suitable for forest spraying in- 
clude spinner discs, spray booms under the wings, and twin nozzles 
mounted at wing tips and in the tail assembly. 

Mist blowers adapted for gypsy moth control._—Mist blowers to dis- 
pense the newer, more highly effective insecticides were first experi- 
mentally used against the gypsy moth. This type of equipment is 
now employed extensively by pest control operators doing custom 
spraying in areas where the gypsy moth occurs. 

Tanks deve loped for heating and mixing DDT solutions —Tanks 
ranging from 600 to 4,000 gallons capacity were built with internal 
piping facilities for heating and mixing DDT oil solutions to insure 
proper formulation of insecticides, and to hold material at a constant 
temperature until loaded into aircraft. 

Eradication of gypsy moth infestations.—A number of outlying iso- 
lated infestations of the gypsy moth have been found and eradic: ated in 
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the States of New York, New Jersey, Pennsylvania, and Ohio. One 
of the more important of these was discovered near Somerville, N. J., 
in 1920, involving approximately 1,450 square miles. No moths have 
been found in New Jersey since 1935. In 1932 an infestation of approx- 
imately 1,000 square miles was discovered near Wilkes-Barre in north- 
eastern Ranayt yania. An infested area of 250 square miles was located 
in the Quakertown area in the southeastern part of that State in 1948. 
No living moths have been found since spraying these areas, although 
intensive trapping has been done each year since treatment was ap- 
plied. Gypsy moth control can now be accomplished at a cost of $1 
or less per acre. Hydraulic spraying with lead arsenate costs approxi- 
mately $25 per acre and seldom gives more than 90 percent control. 

Trapping programs developed for survey purposes.—The discovery 
that a secretion in the tip of the abdomen of Seante gypsy moths could 
be extracted with benzol and used to attract male moths for distances 
up to one-half mile greatly increased the effectiveness and reduced the 
cost of surveys to determine where the gypsy moth occurred. Trapping 
with this attractant also provides a reliable means of checking the 
results of spraying operations. This type of survey can be conducted 
at a cost of approximately 1 cent per acre. Six to seven million acres 
are trapped annually by this method, first to determine areas needing 
treatment, and second to check the results of control. 


F. SOME ADDITIONAL WORK NEEDED 


Development of a synthetic attractant—A synthetic gypsy moth 
attractant is urgently needed for the future, and research in this field 
should be stressed. 

Continuous effort is needed, in cooperation with State and local 
agencies in the infested areas, to reduce damage caused by the gypsy 
moth, and ultimately if possible to eradicate the insect from this 
country. 


SUPPRESSION AND PREVENTION OF SPREAD OF THE PINK BoLLWoRM 
(BEPQ—C-i-1, C-i-3—Federal-State—Regular Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


The purpose of this work is to prevent the spread of the pink 
bollworm to the main cotton-producing areas of the United States. 
The pink bollworm is the most devastating insect that affects cotton. 
It destroys fully 60 percent of the cotton crop each year in some areas 
of the world. A 10-percent loss caused by this pest in the United States 
would amount to $200,000,000 annually. To accomplish the purpose 
of this work, three main activities are maintained currently. These 
are: (1) To discover and suppress incipient infestations of the insect; 
(2) provide for the appropriate treatment of cotton and cotton prod- 
ucts moving from noninfested areas into trade channels; and (3) by 
cultural and insecticidal control, including maintenance of a host-free 
period when necessary to destroy the insect in either its hibernating 
and active form, prevent, or retard its spread into new regions. 
Part of the current activities concern cooperation with the 
Mexican Government in giving technical assistance in maintaining 
appropriate quarantine measures, thereby preventing spread from 

78552—51—vol. 3—-——37 
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infestations in Mexico to noninfested areas in the United States, and 
work in southern Florida that will lead eventually to the eradication 
of the pest there through removal or destruction of wild and dooryard 
cotton plants. 


B. CURRENTLY ACTIVE LINE PROJECTS 


Does not apply. The three activities noted above, however, can be 
considered as separate approaches to the control problem. 


C. HISTORY AND EVOLUTION OF THIS WORK 


Eradication and prevention of spread of the pink bollworm was 
initiated by the Federal Government in 1917. From the beginning, 
through about 1926, regulation of the movement and treatment of the 
infested cotton products, followed by noncotton zones in the infested 
areas, constituted the principal method of dealing with this insect. 
Cooperation with the Mexican Government in pink bollworm contro! 
was initiated about 1920 and was concerned originally with the privi- 
lege of conducting research work in Mexico and supplying data and 
assistance to that Government. A widespread light infestation result- 
ing from a spread from Mexico along the boundary near Brownsville, 
Tex., to Phoenix, Ariz., shifted the objective from eradication of the 
insect to prevention of further spread and damage to crops within 
the infested areas. Cultural practices by the growers, including regu- 
lated planting dates, early stalk destruction, and maintenance of a host- 
free period, were inaugurated in all areas where long-growing seasons 
prevail. Treatment of cotton products for movement into channels of 
trade is required. Added to these, there are regulation of treatment 
and use of insecticides to prevent build-up and spread of the pink boll- 
worm in Mexico to border points, through arrangements with the 
Mexican Government. 

Following the discovery of pink bollworm infestation in dooryard 
and roadside and wild cotton plants in southern Florida in June 
1932, eradication of wild cotton in southern Florida was initiated. 
This infestation undoubtedly occurred as the result of wind-borne 
moths from infested wild cotton in the West Indies. Infestations 
originally were found as far up the west coast of Florida as Braden- 
ton in Manatee County. Infestations were found in dooryard cotton 
as far north on the east coast as West Palm Beach. The focal point 
of pink bollworm infestation at the outset was at Cape Sable and on 
the keys and islands lying between Miami and Key West. The wild 
cotton eradication project in Florida was inactive during fiscal years 
1948 and 1949, as no funds were supplied for its operation. The work 
was resumed in July 1949. 


D. FUNDS—-ANNUAL EXPENDITURE 


Federal expenditures for pink bollworm control, including costs 
of maintaining noncotton zones, averaged $440,000 annually from 
1917 to 1932, $595,000 from 1933 to 1944, and about $790,000 from 
1944 to 1948. Expenditures in 1949 amounted to approximately 
$1,000,000, and in 1950, $1,151,000. The cooperating States expended 
an average of $104,000 annually for this work from 1944 to 1948, 
and the expenditure in 1950 was about $115,000. Added expense 
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assumed by cotton growers in complying with regulations during the 
same period amounted to several million dollars. During this period 
the annual expenditure of the Mexican Government for its part in 
this work was approximately $75,000 (U. S.) since 1944, and $80,000 
in 1950. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Pink bollworm eradicated in some areas—Pink bollworm was 
eradicated during the early 1920’s in the Trinity Bay area of Texas, 
the Marilee and Ennis areas in central and northwest Texas, and in 
southwestern Louisiana and the Shreveport area of Louisiana. Since 
that time pink bollworm has been eradicated in domestic cotton in 
northern Florida, from south-central Georgia, from Louisiana (new 
infestation in 1943), and the Salt River Valley of Arizona on two 
different occasions—1935 and 1949. 

Damage to American cotton crop by pink bollworm reduced.—Cul- 
tural controls have prevented serious damage to American cotton 
production in the infested areas in southwestern United States. 

Pink bollworm control contributes to increased cotton production 
worth an estimated 35 million dollars—Increased yield per acre in 
the lower Rio Grande Valley for the 3-year period 1947-49 resulted 
in the production of additional cotton and cottonseed estimated by 
local growers and processors to be worth approximately $35,000,000. 
This increase was due primarily to better farming practices and 
almost complete control of the pink bollworm and the boll weevil. 

Spread of pink bollworm prevented.—The strict regulatory prac- 
tices required of processors, shippers, and handlers of cotton, in addi- 
tion to the suppression of pink bollworm populations through cultural 
or insecticidal methods of control, have prevented any spread of the 
pink bollworm by artificial means. The pink bollworm has been in 
the United States 33 years, yet it has been restrained in its spread 
thus far to limited areas in four Southwestern States, Arizona, New 
Mexico, Oklahoma, and Texas. There has been little commercial 
damage to the cotton crop of these States, although there has been 
unavoidable natural dissemination of adult moths at times. 

Natural migration of adult pink bollworm moths to cultivated 
cotton in northern Florida and southern Georgia stopped.—Pink boll- 
worm infestation was reduced so drastically during the period from 
1932 to 1936 by eradication of wild cotton in southern Florida that 
natural migration of adult moths to cultivated cotton in northern 
Florida and southern Georgia was prevented. This resulted in the 
removal of all quarantine measures in some 15 Florida counties and 
three Georgia counties. The removal of these oe resulted in 
annual savings in the areas of approximately $50,000. 


F. SOME ADDITIONAL WORK NEEDED 


Continued prevention of spread by artificial means requires strict 
enforcement of quarantine regulations. Cultural controls must be 
continued to prevent build-up of the insect in known infested areas 
thus preventing damage locally and decreasing the hazard of long- 
distance spread by natural means. Inspection of areas susceptible 
to infestation must be continued to locate incipient infestations as 
they develop, thus permitting the immediate application of sup- 
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pressive measures. The rapid increase of wild cotton plants in 
southern Florida and the attendant pink bollworm build-up during 
the period of inactivity from July 1947 to June 1949 clearly indicates 
the necessity of continuing active work leading to the ultimate eradi- 
cation of wild cotton and dooryard cotton plants in southern Florida. 
Cooperation with the Mexican Government to supply technical know]- 
edge and information which will insure prompt action on the part 
of growers and processors in suppressive work is necessary. Con. 


tinued close cooperation with the Mexican Government is essential 
to the succesful prosecution of this program. 


Hawt Scare Conrronu 


(BEPQ—Federal-State—Control of Emergency Outbreak Funds) 


A. PURPOSE AND NATURE OF CURRENT WORK 


The purpose of this project is to locate and eradicate all infestations 
of the Hall scale in the United States. This insect is known to occur 
in this country only in limited areas in California where it is poten- 
tially a serious pest of stone fruits. It weakens the trees and damages 
the fruit. The current work is particularly concerned with (1) 
making surveys to find all infested trees and (2) with application of 
control measures that involve spraying infested blocks of trees with 
oil sprays and fumigating them with hydrocyanic acid gas to eradicate 
the scale. Inspections are made to determine the results of the control 
treatments. 


B, CURRENTLY ACTIVE LINE PROJECTS 


Does not apply. 


C. HISTORY AND EVOLUTION OF THIS WORK 


The Hall scale was first found in the United States plant introduc- 
tion garden at Chico, Calif., in 1934. Prompt and drastic control 
measures by the California Department of Agriculture were thought 
to have eradicated the infestation. In 1940 it was found again and 
in 1941 a joint project, with the United States and California Bureaus 
of Entomology and Plant Quarantine cooperating, was started to 
determine the areas infested, and to investigate the possibility of 
eradication. Eradication was soon considered feasible and this has 
since remained the objective. Results obtained with the current com- 
bination hydrocyanic acid gas fumigation-oil spray treatment pro- 
gram started in 1945, justify the hope that eradication may soon be- 
come a reality. 

D. FUNDS—ANNUAL EXPENDITURES 


Starting with $5,400 in the fiscal year 1941, costs increased gradually 
from about $30,000 in 1942 to $134,000 in 1949 as additional infesta- 
tions were found and the more effective but costly fumigation program 
was extended to all trees under treatment. Expenditures were near 
$128.000 in 1950. The work has been financed under funds allotted 
from the appropriation “Control of emergency outbreaks of insects 
and plant diseases.” 
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E, EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Surveys show where control program is needed.—Surveys have re- 
vealed infestations of the Hall scale and their boundaries in and 
around Chico and at Oroville and Davis, all in California. These 
are the areas that have been included in the control program. No 
matter how effective the treatment used for control, the eradication 
program cannot be successfully concluded until all infestations are 
found. 

Oil-spray program retarded spread.—The oil-spray program used 
for control prior to 1945 killed off well over 90 percent of the scales 
on sprayed trees. This retarded spread until surveys could be made 
which showed that the probable limited nature of the infested area 
justified work to eradicate this scale, and until a more effective treat- 
ment could be devised. 

Hydrocyanie acid gas fumigation treatment promises to eradicate 
Hall scale.—No live scales have yet been found to survive two annual 
hydrocyanic acid gas fumigation treatments. This justifies the hope 
that the scale will soon be eliminated in all known infestations. The 
plan is to treat infested blocks of trees until no live scales are found 
following three successive fumigations. Inspection will be con- 
tinued for a longer period to make sure that eradication has 
been accomplished. 


F. SOME ADDITIONAL WORK NEEDED 


More intensive and extensive survey.—The time required to inspect 
adequately large areas of host plantings and the difficulty of finding 
light infestations present the biggest obstacles to successful comple- 
tion of the Hall scale eradication project. Inspection work should be 
both more intensive and extensive to the end that all existing infesta- 
tions may be located for treatment before they become too well 
established. 


Waire-Frincep Breerte Conrron 
(BEPQ—Federal-State—Control of Emergency Outbreaks Funds 
A. PURPOSE AND NATURE OF CURRENT WORK 


The purpose of this work is to reduce populations of white-fringed 
beetles in both larval and adult stages to prevent local and long- 
distance spread of the insect from infested to noninfested lands 
and to prevent plant damage and crop losses. The enforcement of 
Federal and State regulatory measures is intended to prevent arti- 
ficial spread through the movement of commercial products, par- 
ticularly those of an agricultural or industrial nature. The work 
is carried out cooperatively by the Bureau, the States, and the 
growers, or other individuals concerned. 

White-fringed beetles cause serious damage to many field crops, 
ornamental plants, and to native plants. Cotton, corn, peanuts, vel- 
vetbeans, potatoes, alfalfa, and many other important crops are af- 
fected. Most of the damage is done by the larvae which feed on 
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the roots of practically any plant with which they come in contact. 
As a rule economic damage does not occur from the feeding of the 
adult beetles. However, heavy feeding by adults has been observed 
on peanuts, velvetbeans, lespedeza, and alfalfa. The adult beetle is 
known to feed on more than 170 plant species. Only one sex is known, 
all the beetles being females, each potentially capable of producing 
eggs that will hatch and, therefore, every individual is capable of be- 
coming the source of a new infestation. 

The nature of the current work consists of: (1) advising farmers 
and others in infested areas concerning proper utilization of farm 
lands, especially in relation to cultivation, selection of crops, and 
crop rotation in order to control or reduce the white-fringed beetle; 
(2) supervising establishment of recommended sanitary practices in 
nurseries, greenhouses, and plant-growing areas including preven- 
tion of weed growth to eliminate harboring places for the adult 
beetles and to facilitate application of sprays; (3) supervising main- 
tenance of similar sanitary practices and procedures at industrial 
sites, processing plants, mills, gins, highway construction and mainte- 
nance units, building construction companies, railroad rights-of-way, 
yards, and terminals, vacant properties, and community grounds such 
as schools, cemeteries, etc.; (4) supervising application, where re- 
quired, of insecticides to properties such as the above-mentioned and 
to idle farm land, range land, and railroad and highway rights-of- 
way; (5) making surveys to determine the limits of known infested 
areas and to locate possible undiscovered infestations in both infested 
and noninfested States; and (6) issuing certificates authorizing move- 
ment of regulated articles from the regulated areas upon determina- 


tion by inspectors that they (a) are apparently free from infestation ; 
(b) have been treated, fumigated, or processed under supervision ; 
or (c) were grown, produced, manufactured, stored, or handled in such 
manner that no infestation would be transmitted by them. 


B. CURRENTLY ACTIVE LINE PROJECTS 
Does not apply. 
C. HISTORY AND EVOLUTION OF THIS WORK 


The white-fringed beetle was first reported in the United States 
in July 1936 in Okaloosa County, Fla., where these insects were caus- 
jing injury to peanuts. Survey in adjacent areas revealed the pre- 
sence of the insect in northern Walton County, Fla., and in contiguous 
areas in Covington and Geneva Counties, Ala. The insect was prob- 
ably introduced into the United States from South America where 
it is known to occur extensively in Argentina, Chile, Uruguay, and 
Brazil. 

Scouting inspections in 1937 at ports of entry and along railroad 
rights-of-way and other arteries of transportation revealed the pres- 
ence of the insect in Louisiana and Mississippi. In 1942 an infestation 
was found in North Carolina at Wilmington in the course of regular 
scouting activities. As a result of inspections during the period 
1936-46, extensions of known infestations were found as well as addi- 
tional infested localities in the known infested States. 

In 1946 infestations of the beetle were discovered in Georgia near 
Eastman, Fort Valley, Macon, and other Georgia localities, and in 








he 
ed 


N, 


ng 
e- 


rs 
‘™m 


nd 


in 
n- 
alt 


ial 
te- 
Ly, 
ich 
re- 
nd 
of - 
red 
ted 
ve- 
na- 
on; 
mm; 
ich 


ites 
us- 
re- 
ous 
ob- 
ere 
und 


oad 
res- 
ion 
ilar 
‘iod 


idi- 


ear 
| in 





CONTROL AND REGULATORY SERVICES 2395 


South Carolina at Columbia. In 1948 the beetle was found in Ten- 
nessee at Memphis. 

White-fringed beetles are now known to occur in Alabama, Florida, 
Georgia, Louisiana, Mississippi, North Carolina, South Carolina, 
and Tennessee. At the beginning of 1950, 267,000 acres were esti- 
mated to be infested, of which 77,000 acres are farm land. 

When the pest was first found, little information was available 
on which to base a control program. Various emergency measures 
were attempted, including the use of barrier ditches, trap crops, fal- 
lowing, and flame throwers. These methods were soon abandoned 
as being impracticable. 

In 1938 the use of insecticides and herbicides was undertaken as a 
means of control. Upon recommendation of the research agency 
responsible for this work, calcium arsenate was employed as a dust 
for control of adult beetles. Vegetation around important beetle 
dissemination points and railway sidetracks was destroyed by use 
of a sodium arsenite-fuel oil herbicide in order to eliminate plants 
which might serve either as food or harboring places for the beetles. 

Upon recommendation of research entomologists cryolite replaced 
calcium arsenate in 1939 because of its low toxicity to livestock. This 
chemical in turn was replaced by DDT in 1946. DDT is the most 
effective insecticide which has been used, because of the high beetle 
mortalities secured, its residual effects, and the ease and economy 
with which it may be applied. 

Equipment used in the control work originally consisted of power 
dusters and unwieldy dilute spray machines. The adoption of con- 
centrated sprays resulted in development of an efficient sprayer for 
concentrates with a special oscillating discharge spray outlet. <Air- 
planes are employed also for dispensing concentrated sprays in suit- 
able areas. 

A number of important crops, including cotton, corn, and peanuts, 
were found to be infested and capable of spreading the beetle. The 
movement of soil and some industrial products was also involved in 
beetle spread. State quarantines were promulgated by Alabama and 
Florida in August 1937 and subsequently by other infested States 
under which appropriate action has been taken for preventing arti- 
ficial movement of the beetle. 

Following a public hearing, a Federal domestic plant quarantine 
on account of the white-fringed beetle was promulgated effective Janu- 
ary 15, 1939. This quarantine regulated the interstate movement of 
articles believed capable of spreading the beetle. It is revised or 
amended from time to time to include additional areas found infested 
and to make other changes in keeping with further knowledge of the 
beetle and hazards of spread. 


D. FUNDS—ANNUAL EXPENDITURES 
Cooperative Federal-State erpenditures 
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E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Use of DDT gives high degree of control.—Upon recommendation of 
research entomologists treatments of infested areas with DDT started 
as soon as the insecticide became available. It proved most effective 
when applied as a soil treatment for control of the larvae. Agricul- 
tural land is treated at the rate of 10 pounds DDT per acre following 
which the DDT is cultivated immediately into the soil. The treat 
ment results in a high degree of control and the residual is effective 
for a period in excess of 5 years. In these treatments the insecticide 
is supplied by the State, applied by the Department, and cultivated 
into the soil by the growers. During the years 1946 to 1950, 37,600 
acres of agricultural land were soil-treated. 

Adult beetles remaining in the environs of soil-treated fields, as well 
as beetles in the non-soil-treated locations, are adequately controlled by 
a concentrated spray of one-half pound DDT per acre applied to the 
ground foliage at approximately 3-week intervals during the season 
of adults. In 1949, 37,000 acres received foliage treatments four to 
five times during the season making a total of 165,000 aggregate acres 
treated. 

The soil treatments, carried out largely at the expense of the State 
and growers, have greatly reduced beetle populations and danger of 
spread, eliminated crop damage on the land treated, and greatly re- 
duced the annual burden of control efforts on the part of both the 
growers and the Department. 

Method of treating nursery land with DDT developed.—A method 
of treating nursery soil with 50 pounds of DDT per acre was adopted 
in 1948 as a result of an extensive study by research entomologists. 
The insecticide, which is furnished by the State or grower, is oe 
by Department personnel after which it is incorporated into the soil 
by the grower. During the first growing season, foliage sprays con- 
sisting of one-half pound DDT per acre are applied to the nursery 
and its environs at 2- to 3-week intervals throughout the season of 
adult beetles. These foliage sprays are continued annually in the 
nursery environs. Following a 2-year waiting period after the soil 
treatment, nursery stock grown on the treated land is eligible for cer 
tification without further treatment. 

This soil treatment now has been applied to 2,000 acres of nursery 
land, including all or a part of all the nurseries in or near infested 
areas. This has materially reduced the regulatory work of the De- 
partment and the States, and has reduced the burden on nurserymen. 
It has largely eliminated the necessity for fumigation of balled plants 
and other nursery stock with soil attached. The fumigation method, 
although effective, was time consuming and costly to the nurserymen, 
and fumigation of many plants was impracticable because of injury 
from the fumigant. 

Costs of insecticide control reduced.—Continued improvement in 
insecticide formulas, the change from dilute to concentrated sprays, 
and development of more efficient spraying equipment have consider 
ably reduced control costs and made possible the treatment of greater 
acreages of land each year. 

Search for beetles in known plantings of stock from infested nurs- 
eries successfully carried out.—Following the finding of white-fringed 
beetle infestations in 1946 at the Davenport-Guerry Nursery, Macon, 
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Ge., and the Baird Nursery, Fort Valley, Ga., an analysis was made 
of the shipping records of these nurseries. Shipments of balled plants 
were traced to their planting destinations and numerous infestations 
were thereby discovered in Georgia, Alabama, and South Carolina. 
In some instances it was possible to remove the plants, fumigate the 
soil, and eradicate the infestation. Inspection of planting sites of 
plants shipped to Kentucky, Ohio, Virginia, and other States outside 
the infested area failed to reveal any trace of infestation. 


F. SOME ADDITIONAL WORK NEEDED 


Development of new insecticidal formulations—While the use of 
DDT has been highly satisfactory in controlling white-fringed beetles, 
results could be materially improved in several ways. DDT is not 
effective in destroying large larvae in the soil. The development or 
discovery of an insecticide with all the good features of DDT plus 
immediate effectiveness against large larvae not only would furnish 
more effective control but would decrease the waiting period required 
between treatment and the time nursery stock and field crops may be 
approved for movement to market without further treatment. 

i eed for a soil surface treatment.—There is need for the development 
of a treatment either with DDT or some other insecticide whereby 
the insecticide could be applied to the surface of the ground, resulting 
in effective control without the necessity of cultivating it into the soil. 
This treatment is needed for use in pasture and idle land and along 
fence rows and ditch banks. 

Improvement needed in spray equipment for application of insecti- 
cides in soil treatments——The present boom-type tractor-mounted 
spray machine should be further modified to insure a more nearly 100 
yercent deposit of the DDT applied to the exact area being treated. 

Jnder present methods a part of the DDT tends to become windborne. 
The machine should then be made standard for use throughout the 
project. 

Treatment of farm land with DDT needs further investigations as 
a prerequisite for certification of certain crops.—As a result of several 
years’ experimental and research work, it has been found that certain 
crops, such as potatoes and uncleaned grass, grain, and legume seed 
including lupine and soybean seed, when they are grown on land 
treated with 10 pounds DDT per acre and grown and harvested under 
certain conditions as to treatment of environs, time of harvest, etc., 
may be certified for movement without further treatment. Approval 
for certification on the basis of this treatment is now restricted to those 
crops specified above. Further work needs to be done to determine 
whether this method may be applied to other crops, including peanuts 
and peanut hay. 

GoLpEN Nemartope ConTROL 


(BEPQ—C-k-5, Federal-State—Regular Funds) 


A. PURPOSE AND NATURE OF CURRENT WORK 


The purpose of this work is to control and prevent the spread of the 
golden nematode in the United States. This organism lives in the soil 
and attacks the roots of host plants. It is recognized as one of the most 
serious pests of potatoes and tomatoes to occur anywhere in the world. 
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The current program provides for (1) survey to determine where the 
golden nematode occurs; (2) the removal of infested fields or portions 
of fields from potato or tomato production, and (3) the enforcement 
of regulations governing the movement of potential carriers of nema- 
tode cysts from infested fields to other parts of Long Island or else- 
where in the country. Farmers who withhold infested fields from 
potato or tomato production are compensated to the extent of about 
two-thirds of their losses. This work is carried out in close coopera- 
tion with appropriate State agencies. 


B. CURRENTLY ACTIVE LINE PROJECTS 


Does not apply. 


C. HISTORY AND EVOLUTION OF THIS WORK 


In 1934 a farmer near Hicksville, Long Island, N. Y., observed a 
few isolated spots in his potato field where the vines were stunted and 
off-color. The tubers were small when harvested, many no larger than 
marbles. By 1938 these spots had multiplied both in number and in 
size. At first a soil deficiency was suspected of causing the trouble. By 
1941 potato growth was poor throughout the entire field. The diffi- 
culty could not be attributed to a mineral deficiency but the “potato 
sick” spots were determined to be infested with cysts of the golden 
nematode. By 1950 infestation had been established in fields totaling 
9,022 acres, all in Nassau and Suffolk Counties, Long Island. Many 
years of investigations in Western Europe and in the United States 
have failed to develop a method of controlling the golden nematode, 
other than by keeping infested soil free of the principal host plants, 
potatoes and tomatoes. Any natural or mechanical movement of soil 
from infested fields may result in its spread to new areas, thus strict 
observance of quarantine regulations is essential if further spread is 
to be prevented. 

Since 1946 a cooperative Federal-State survey has been made 
throughout the more important potato-growing areas of the United 
States, with negative results. Repeated surveys on Long Island appear 
to have established the limits of local spread. The Department is 
now cooperating with the State of New York in the enforcement of a 


State quarantine designed to protect the remainder of the country from 
this important pest. 


D. FUNDS—-ANNUAL EXPENDITURES 


Funds have been allocated for golden-nematode control as follows: 
1944, $5,000; 1945, $27,500; 1946, $34,500; 1947, $178,000; 1948, $175.- 
000. The Golden Nematode Act was passed by Congress on June 15, 
1948, which provided for Federal participation in compensation to 
growers who withheld infested land from production. Under this 
act $477,200 was appropriated in 1949 and $418,600 in 1950. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Procedures for soil sampling fields to determine presence or absence 
of golden-nematode cysts constantly improved to increase efficiency 
and lower the cost of survey. 
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Procedures developed to permit movement of crops including nur- 


1e sery stock, top soil, and other soil-bearing objects from infested areas 
1s to other parts of the country without risk of carrying viable nema- 
nt tode cysts. 

a- A carefully organized and jointly supported control program has 
e- resulted in almost unanimous cooperation of farmers in withholding 
m infested soil from potato and tomato production. 

ut 

a- F. SOME ADDITIONAL WORK NEEDED 


There is no practical method of eradicating the golden nematode 
other than to keep infested soil free of host plants for a period of at 
least 8 years. The organism has no known predators or parasites. 
The need of an economical and effective chemical control for the 
organism is obvious. It is urgent, therefore, that a vigorous research 
program be continued with this as an objective. 

There is need for continued effort to find a more economical and 


ae effective method of disinfecting articles or products to be moved from 


nd infested farms to other parts of New York State or elsewhere in the 

country. Additional biological information is needed relative to 

By the behavior of the golden nematode when subjected to weather and 
y 


* soil conditions which exist in the various Irish potato-producing re- 
4 gions of the United States. Such work should be initiated at the 





oe earliest opportunity. 
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ng Contron AND ErapIcaTION OF THE PHony Pracn anp Pracu Mosatc 

re DIsEAsES 

tes 

de, (BEPQ—C-—g-2—F ederal-State—Regular Funds) 

its, 

- A. PURPOSE AND NATURE OF THE CURRENT WORK 

se 

l is The purpose of this work is to control and eradicate the phony peach 
and peach mosaic virus diseases of peaches from commercial peach- 

ude producing areas where these diseases occur in the southern half of 

ted the United States. Fruit from infected trees is of little value com- 

ear ff mercially. There is no known cure for either of these diseases other 

, 1S than to destroy infected trees to prevent local or long-distance spread. 

f a Currently the work involves (1) inspection of peach orchards and 

‘om dooryard plantings to locate infected trees while the incidence of the 
disease is low, then (2) to destroy such trees under State authority 
and with the owner’s help to prevent insect vectors from carrying the 
infection to other trees and orchards. 

We: B. CURRENTLY ACTIVE LINE PROJECTS 

§o.- 

15, Does not apply. 

1 to 

this C. HISTORY AND EVOLUTION OF THIS WORK 


The phony disease was first observed at Marshallville, Ga., more 

than 60 years ago. Diseased trees were stunted and the fruit small. 

Locally it came to be known as the “pony” peach disease. The name 

once was later changed. to the phony peach disease. Early spread was 
ney slow, later becoming epidemic in the original areas of infection. 
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The disease was spread by means of infected nursery trees to 17 
Southeastern States before there was any organized effort to control 
it. Extensive inspections were carried on for the disease from 1929 
to 1934 and the Department urged growers to remove the infected 
trees as soon as they could be identified. Nearly 220,000 infected 
trees were found in 1930. All control and eradication work relating 
to the disease was transferred from the Bureau of Plant Industry 
to the Bureau of Entomology and Plant Quarantine in 1934. The 
mosaic disease was first found in Texas in 1931 and shortly afterward 
in California and Colorado. The two diseases now overlap in occur- 
rence in Arkansas and Texas. The destructive nature of these some- 
what similar peach virus diseases suggested combining all control 
efforts for both which was done in 1935 and has been so continued 
since as a cooperative Federal-State project. 


D. FUNDS-—-ANNUAL EXPENDITURES 


Federal funds for this work have ranged from $1,000 in 1930 to 
$127,900 in 1950, averaging $78,800 per fiscal year. Expansion of the 
work during the period 1936 to 1942 was made possible through Works 
Progress Administration allotments which ranged from $782,500 in 
1936 to $120,200 in 1942, averaging $417,700. State cooperative con- 
tributions have varied from an estimated $1,000 in 1930 to an esti- 
mated $197,000 in 1950, averaging $73,600 per fiscal year. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Phony disease eradicated in outlying areas of infection—Phony 


disease has apparently been eliminated entirely from Lllinois, Indiana, 
Kentucky, Maryland, North Carolina, Oklahoma, and Pennsylvania, 
by the inspection for and prompt removal of diseased trees. 

Occurrence of phony disease reduced in inter-ring of States.—Phony 
disease was reduced by about 75 percent from its peak of occurrence 
in a group of seven States, between those above-mentioned and the 
hard core of heavy infection in Alabama and Georgia. Eradication 
seems nearly complete in commercial areas in Arkansas and Tennessee. 
Upper Mississippi and Alabama are being cleared of infection. 

Control of phony disease in central Georgia and Alabama permits 
profitable production of fruit—In Georgia and Alabama phony in- 
fection remains heavy, persistent, and stubborn. Annual removal of 
from 60,000 to 70,000 diseased trees now affords a high degree of pro- 
tection to peach growers, but there is little hope of eradication with 
facilities now at hand. The epidemic nature of the disease in these 
States, together with its long incubation period and the abundance of 
insect vectors, make repeated inspections and prompt removal of in- 
fected trees essential if peaches are to be grown profitably. 

Phony disease eliminated from many counties—Apparently the 
disease has been eliminated from approximately 200 counties. Due 
to the long incubation period (114 to 2 years), a county or property 
cannot be considered free from the malady until three annual inspec- 
tions give negative results. 

Peach mosaic disease in the Southwestern States responds to control 
methods.—The number of mosaic-infected trees in California and 
Colorado has been reduced from a high of 30,000 in each State in a 
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single year to less than 2,000 in 1950. It appears that eradication has 
about been accomplished i in Utah and Oklahoma. 


F. SOME ADDITIONAL WORK NEEDED 


The peach mosaic disease was first found in Arkansas in 1947. In 
1950, nearly 200 infected trees were found. However, it is believed 
that programs of inspection during the next few years will prevent 
an outbreak of the proportions found earlier in California and Colo- 
rado. Resurvey of previously infected and adjacent areas on a 
progressive basis is needed to discover any reinfections which may 
have occurred, 

Now that the insects which transmit the disease from tree to tree 
have been identified, further research on the problem may lead to 
the use of properly timed ‘sprays to insure more effective control in 
remaining outbreak areas in Georgia, Alabama, and South Carolina. 


Wurtre-Prne Busrer Rust Conrrou 
(BEPQ—BLR 1, 2, and 3 Revised—Federal-State—Regular Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


The purpose of this work is to control white-pine blister rust, the 
most serious disease of white pine, which threatens to destroy this 
Nation’s annual supply of white-pine lumber, averaging about 1.6 
billion board feet of the best softwood timber produced i in the United 
States. Without protection from this disease, our white or five- 
needled pines cannot survive and replenish their growth in the forest. 

The white pines are our best softwood-timber trees and an essential 

art of the forest resources of this country. Of the eight species, 
Sites are of great commercial importance, anc five are valued primarily 
for watershed protection and scenic and recreational uses. Their con- 
tribution to the past economy of the Nation is inestimable. Although 
drawn on heavily for generations, this forest resource is still an im- 
portant factor in our economy. White-pine lumber is in continuous 
demand, brings top prices on the market because of its quality and 
workability, and is used for many specialty purposes. Numerous 
logging, milling, and manufacturing industries depend upon white 
pine for raw material. This forest resource and associated industries 
represent values in the billions of dollars. 

White-pine blister rust is controlled by removal and suppression of 
its alternate host plants—namely, plants of the genus Aibes (wild 
and cultivated currant and gooseberry bushes)—on ] pine lands selected 
for protection. Only the better pine-producing sites in the com- 
mercial forest areas of the United States are included in the 27,000,000 
acres that make up the control area. Keeping these pine lands free 
enough of ribes to permit the trees to reproduce and grow naturally 
is a national necessity. 

The nature of the current work consists of finding and destroying 
ribes in selected white-pine areas. Over-all leadership, technical 
direction, coordination, and general supervision of the work is pro- 
vided by the Bureau of Entomology and Plant Quarantine for all 
agencies, Federal, State, and private. Other Federal agencies do the 
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ribes-removal work on public lands under their supervision. This 
Bureau cooperates with State and private agencies in the removal of 
ribes on nonpublic lands on a fund-matching basis. 


B. CURRENTLY ACTIVE LINE PROJECTS 


Does not apply. 
C. HISTORY AND EVOLUTION OF THIS WORK 


_ The blister-rust disease, introduced about 1900 in the Northeastern 
States from Europe, was first discovered in New York State in 1906. 
It has spread and intensified since then on eastern white pine in the 
-northeastern, southern Appalachian and north-central regions. A 
separate introduction from Europe in 1910 brought the disease into 
British Columbia, where it was discovered in 1921. It was found on 
western white pine in Idaho in 1927, and on sugar pine in California 
in 1936. 

Vigorous efforts were made to eradicate the disease during the 
period 1906 to 1915 by tracing and destroying infected white pines 
that had been imported from Europe and planted in this country. 
These efforts failed because the disease escaped from these plantings 
before all of the infected trees could be found and destroyed. The 
disease then became widely established on native ribes and white 
pines in the Northeastern and lake States. 

There were no Federal laws for regulating the importation of for- 
eign plant materials prior to 1912. The introduction of blister rust 
and other plant pests furnished the stimulus for enactment of the 
Federal Plant Quarantine Act of 1912, which regulates entry of plant 
materials into this country. The States affected by white-pine blister 
rust enacted laws where needed, promulgated quarantines, and en- 
forced these measures for control of the disease. The enforcement of 
the Federal domestic blister-rust quarantines resulted in the develop- 
ment and application of a system of detecting shipments of plant 
material in transit that are moving in violation of the quarantines. 
This inspection service, an outgrowth of blister-rust control, is not 
used throughout the country to detect plant eat violations. 

From 1916 to 1921, control activities consisted primarily of work on 
determining the infected areas, on experimental removal of ribes in 
cooperation with the affected States, and on investigations of the life 
history and behavior of the fungus. This work demonstrated that 
the control of the disease by the removal of ribes from white-pine 
lands was practicable and biologically sound. 

The affected States sought and obtained the aid of the Federal 
Government in 1922 in initiating a cooperative program of ribes re- 
moval on white-pine lands for control of this disease. It was begun 
in the Northeastern States in 1922, extended to the western white-pine 
region in 1931, the north-central region in 1932, and the southern 
Appalachian and sugar-pine regions in 1933. The States cooperated 
in the application of control measures, in the formulation of plans and 
policies for the work, and in providing funds for ribes removal on 
State and private white-pine lands. 

The allocation of emergency funds provided a large amount of labor 
for this work during the period 1933 to 1941. This resulted in an 
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expanded control program, and large acreages were initially cleared 
of ribes. These funds were gradually reduced and with the beginning 
of World War II were no longer available. 

At the suggestion of the Budget Bureau, a postwar estimate cover- 
ing a 5-year period was prepared with the object of bringing the 
rework up to date and completing the remaining initial work. Con- 
gress provided funds for the fiscal year 1947 for carrying out this 
plan, and a good start was made in bringing the wk up to date. 
However, the next fiscal year the Federal appropriation was reduced. 
This had the effect of drastically restricting scheduled field work on 
State and private lands which make up two-thirds of the control 
area. Fluctuations in annual financing has caused set-backs in the 
work and retarded its progress. This is espesially important where 
systematic rework is necessary to eradicate Alternate host-plants to 
control diseases. 


D. FUNDS-—-ANNUAL EXPENDITURES 


The first Federal appropration for white-pine blister-rust control 
was made for the fiscal year 1916. Annual Federal funds have ranged 
from $20,000 to $6,000,000. The average annual cost from 1916 
through 1950, including regular and emergency funds from all Fed- 
eral, State, and local sources, has been $1,950,000. This cost is about 
3 percent of the $64,000,000 average annual crop value of the white- 
pine lumber produced in this period. The amount of regular funds 
available to the Bureau for the fiscal year 1950 was $1,159,600. Except 
for the fiscal year 1935, when the work was financed entirely from 
money provided for National Industrial Recovery Act, blister-rust 
funds were carried without enabling legislation as an item in the 
annual agricultural appropriation bill. In 1940 the Lea Act was 
passed by Congress providing enabling legislation for this work. 






































Fiscal Regular Average | Emergency | ; 
Agency years funds per year funds Total 

ekud , _——— oe — | -- - 
Bureau of Plant Industry, Soils, and Agri- 

cultural Engineering-........--.--.-- --| 1916-34 | $5, 573, 216 $293, 327 $866, 342 | $6, 439, 558 
Bureau of Entomology and Plant Quaran- | 

tine. . hia Sownedndawanabe 1935-50 | 12, 546,912 784, 182 | 14, 765,532 | 27,312,444 

Forest Service siitid Dei dda Wisk baclieteaaii 1931-50 | 17, 103, 214 900,169 | 4,662,109 | 21, 765, 323 

Interior Department... Ta ees { 1930-82 |} 3,361, 454] 280,121 | ____. 8, 361, 454 

1942-50 

Total, Federal funds............- a | subaioade 38, 584,796 | 1, 102, 422 | 20,293,983 | 58, 878, 779 

PD NE BID, 0 cc ccdtieirwanngiddonanhcaes 1916-50 9, 387, 345 268, 209 |...---.- | 9,387,345 

[enna ——|— — 

Grand total, all funds-.-.-.......-....-- Niquitin whee 47,972,141 | 1,370,631 | 20, 293, 983 68, 266, 124 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Disease controlled on 131% million acres.—Over 1.3 billion ribes were 
removed from white-pine lands to make this possible. This work has 
controlled the disease on half of the 27,000,000 acres in the control area 
and kept the ribes plants suppressed so the younger white-pine stands 
can mature and produce future timber crops without serious blister- 
rust losses. It also has resulted in partial control of the disease on an 
additional 37 percent of the control acreage. 

Five billion board feet of white pine saved from disease.—A recent 
economic study of western white pine in the Inland Empire credits 





9404 AGRICULTURAL RESEARCH AND RELATED SERVICES 


blister rust control work with saving young stands that will produce 
at least 5 billion board feet of timber at maturity. This stumpage 
at $13 per thousand board feet, which is very conservative, would be 
worth $65,000,000. In addition, a potential 7.2 billion board feet 
exists in partially protected western white-pine stands which would 
be worth $94,000,000, if control work is completed. 

Practical tree-surgery methods developed for saving valuable orna- 
mental pines infected with blister rust.—Tree-surgery methods were 
worked out and made available for general use by pine owners in 
removing the diseased parts of infected trees. 

White-pine planting stock kept free of blister rust—Ribes have been 
removed and kept suppressed in the environs of nurseries producing 
white-pine reforestation stock. This work has provided trees free 
of blister rust and has benefited grower and planter alike. 

Long-distance spread of disease retarded.—The cultivated black 
currant, Ribes nigrum, an important agent in the long-distance spread 
and local establishment of the disease, has been removed from white- 
pine forest areas. This work retarded the local intensification of the 
disease and delayed its spread into new areas. 

Efficiency of work improved.—Continuous efforts have been made 
to develop new ribes-eradication methods and improve the manage 
ment of white pine so as to increase the efficiency of control work. 
Chemicals are now used to destroy ribes thickets at the rate of about 
1 acre per man-day that formerly required 10 man-days to work by 
hand methods. Contracting ribes removal on areas suitable for such 
work; the use of new and more effective methods of locating ribes, 
and the application of forest management practices that aid the sup- 
pression of ribes growth, the devitalization of ribes seed in the forest 
floor, and the production of maximum growth of white-pine timber 
in control areas contribute materially to increased work efficiency. 
Bulldozers equipped with special rakes can be used successfully to 
clear limited areas in stream bottoms of ribes and brush that cannot 
be handled by other methods. These waste areas are then sown to 
forage crops and converted into permanent meadows. Crops pro- 
duced on these areas more than pay for the cost of the work and remove 
the ribes hazard to adjacent valuable white-pine stands. 


F. SOME ADDITIONAL WORK NEEDED 


Completion of ribes removal on white-pine lands in Federal, State, 
and private ownership.—An intensified control program is needed to 
complete the removal of ribes from the 27,000,000 acres of white-pine 
land in the control area and keep them suppressed so white-pine 
timber can be produced without serious blister-rust losses. This 
includes : 

1. Control of the disease in protected areas should be main- 
tained.—Periodic examination of the 50 percent of the control area 
now on maintenance is needed to detect and remove any regrowth 
of ribes following logging, fire, or other forest disturbances that 
would nullify the disease control conditions established on these 
areas. This work should be extended to the remaining control 
area when ribes removal thereon has brought the disease under 
complete control. 
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2. Removal of ribes in partially protected areas should be com- 
pleted.—Completion of ribes removal work is needed on 37 per- 
cent of the control area. These areas have been partially pro- 
tected and are still in a critical condition with respect to the 
disease. 

3. Ribes should be removed in unprotected areas ——The removal 
of ribes is needed in remaining parts of the control area where 
no work has been done. Blister rust is causing severe damage to 
pine stands in unprotected portions of the control area and 
destroying the white-pine reproduction that usually follows log- 
ging of the mature timber. 

Development and improvement of control methods.—New and better 
methods of ribes eradication and white-pine management practices 
are needed to reduce costs and increase efficiency of disease-control 
operations. They also provide the stimulus needed to keep the control 
work flexible and progressing vigorously and efficiently. 

Quarantine enforcement.—Continued enforcement of quarantines 
is necessary to prevent replanting of cultivated ribes in control areas 
and their subsequent escape and growth on white-pine lands. 

Host-plant-disease relationship should be studied—Studies should 
be continued to detect change in host-plant-disease relationships that 
might affect the control program adversely. 


BarBerry ERADICATION 


(BEPQ—C-h—Federal-State—Regular Funds) 


A. PURPOSE AND NATURE OF CURRENT WORK 


The purpose of this work is to control stem rust, a serious disease 
affecting wheat, oats, barley and rye, by removal of susceptible bar- 
berry plants, the alternate hosts of the disease, in the major grain- 
growing areas of the United States. Stem rust was the greatest 
destructive disease affecting the production of these crops in years 
past. 

Current work consists of cooperation with State and private agen- 
cies in (1) locating and (2) eradicating the rust-susceptible barber- 
ries that endanger grain crops. Over-all leadership, technical direc- 
tion, coordination and general supervision of the work is provided by 
the Bureau of Entomology and Plant Quarantine. This includes 
(1) developing cheaper and more efficient control methods and prac- 
tices, (2) collecting survey data on the annual spread and distribution 
of the rust, (3) preparing detailed work plans in cooperation with 
participating agencies, (4) the checking of barberry sites, (5) inspec- 
ting nurseries to eliminate rust-susceptible barberries from the trade 
and prevent their distribution within the States from which these 
bushes are being removed, (6) maintaining adequate records on the 
progress and status of the work, (7) furnishing technical advice to 
cooperating agencies on stem-rust behavior in relation to barberry 
eradication, (8) testing new varieties of barberries to determine their 
susceptibility, (9) identifying current genetic races of the rust, and 
(10) preparing reports and information needed to keep grain growers 
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and the general public informed on the progress of the work. This 
cooperative effort is administered through a regional field office. 


B. CURRENTLY ACTIVE LINE PROJECTS 


Does not apply. 


C. HISTORY AND EVOLUTION OF THIS WORK 


The common barberry, Berberis vulgaris, was introduced into this 

country from Europe by the Colonists. They recognized the rela- 
tionship between barberry and “blasted” grain as early as 1726 and 

enacted laws requiring landowners to destroy the bushes and imposed 
fines for noncompliance. These efforts afforded some local control 
of rust but failed to eliminate the barberry. 

Many people from the east migrated westward about 1865 taking 
the barberry with them. They planted it as ornamental shrubs and 
hedges on city, town, and farm properties. It escaped from these 
sources and became established as a wild plant in uncultivated areas 
intermingled with grain-growing lands. Two native barberries are 
also important in spreading stem rust: the Alleghany barberry in 
Virginia and West Virginia, and the Colorado barberry in southwest- 
ern Colorado. .They grow in scattered dense patches on uncultivated 
lands. 

Severe epidemics of stem rust caused heavy anual grain losses dur- 
ing the early years of the present century. These losses culminated 
in a disastrous rust epidemic in 1916. Grain losses amounted to 200,- 
000,000 bushels and caused bread rationing during World War I. 
This was an important factor in stimulating barberry eradication 
work, 

North Dakota passed a barberry eradication law in 1917 and began 
State-wide eradication of this plant. In 1918, together with 12 ad- 
ditional States, barberry eradication was organized on a regional 
basis. Federal funds and the aid and cooperation of the United 
States Department of Agriculture in this work were requested and 
obtained. Four more States undertook barberry eradication in 1935 
because of severe grain losses from stem rust, and in 1944 Washington 
became the eighteenth State to join in this work. 

Little was known about the prevalence and distribution of barber- 
ries during the early years of the program. Methods of locating and 
destroying the bushes had to be developed as work proceeded. It was 
first thought most barberries were cultivated plants and they were 
eradicated on farm, town, and city properties. Meanwhile, many 
areas of uncultivated lands were found to be infested with bushes that 
had grown from seed scattered by bitds. Eradication of planted 
bushes was recognized by 1923 as only a small part of the problem. 
From 1924 to 1932 the work was aimed primarily at eradication of 
escaped barberries on important grain-growing lands. 

Allocations of emergency relief funds for this work were received 
from 1933 to 1942. This made possible an expanded barberry eradi- 
cation program. Sufficient labor was available to prosecute the work 
for the first time on an adequate scale, and large areas were cleared 
of these bushes. These funds were gradually reduced after 1936, 
and were no longer available after 1942. Fluctuations in annual fi- 
nancing due to changes in economic conditions has caused set-backs 
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and retarded progress because timely systematic rework is necessary 
to eradicate alternate host plants to control diseases. 

Only a “holding program” was possible during World War LI, 
when labor was at a premium. The work was concentrated in the 
most important grain-producing areas to obtain maximum protection 
with available facilities. Federal and State funds have gradually 
increased since the war to their present level. 


D. FUNDS-—-ANNUAL EXPENDITURES 


The first Federal appropriation for barberry eradication was made 
for the fiscal year 1918. Annual Federal funds have ranged from 
$37,000 to $2,050,000. The average annual costs from 1918 to 1950, 
including funds from all Federal, State, and local sources, have been 
$639,500, or less than 1 cent per acre per year for the grain harvested 
in the cooperating States, and less than 1 percent of the average annual 
crop value of small grains. 

From 1918 through 1944, barberry eradication funds were carried 
in the annual agricultural appropriation bill, except for the fiscal year 
1935, when the work was financed entirely from Public Works Admin- 
istration funds. Enabling legislation was enacted in 1944. Funds 
provided for this work have been as follows : 





| Fiscal | aol: ‘erage | Emergency 
Agency Fiscal Regular Average | Emergency Total 


years | funds | per year funds 





Bureau of Plant Industry, Soils, and Agri- | | 
cultural Engineering -- 1918-34 $4,826,897 | $283,935 $731,750 | $5, 558, 647 
| 





Bureau of Entomology and Plant Quaran- 
cee re a as | 1935-50 | 4,306, 225 287, 081 7, 791, 895 12, 098, 120 
Total, Federal funds_.......__-- ak ae ea 9, 133, 122 | 285,410 | 8,523,645 | 17, 656, 767 
eee Wier GOONas oo soa 5. utes. | 1918-50 | 3,447,386 | 104, 466 ; 3, 447, 386 
| ee | _ oe - a a 
Siaaee COUR Or SI 5 os 55 sce oa nfnseaacos—e | 12, 580, 508 | 381,227 | 8,523,645 | 21,104,153 





E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Rust-spreading barberries removed from 84 percent of the eradica- 
tion area.—Eradication of 373,000,000 barberries removed these rust- 
spreading plants from 859,000 square miles, or over four-fifths of the 
eradication area. This greatly reduced the stem-rust hazard, aided 
in stabilization of grain production, and removed breeding spots for 
new races of the fungus. 

National food-grain yields increased an average of 26,000,000 bushels 
annually —Grain losses from stem rust averaged over 40,000,000 
bushels from 1918 to 1924, a reduction in annual farm income of 
$43,000,000. As a result of barberry eradication and use of rust- 
resistant varieties of grain, losses from stem rust decreased greatly 
in each succeeding 6-year period and averaged about 14,000,000 
bushels for the period 1942-47. This represents an average gain of 
26,000,000 bushels worth over $29,000,000 annually. 

New chemicals reduce barberry-eradication costs. —Salt was used to 
kill the common barberry, and Atlacide the native barberries for 
several years. ‘These chemicals now have been largely replaced by 
2, 4-D and 2, 4, 5-T for treatment of native barberries. Cost of 
chemicals through this development have been reduced by about 60 
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pret The salt treatment of common barberry has been superseded 
oy Ammate at reduced cost. 

New methods developed increased work efficiency —A new method 
of killing common barberry by decapitation at the crown and treat- 
ment of cut surface with Ammate or 2, 4D has resulted in lower cost 
and increased efficiency. The adaptation and use of compressed air- 
spray equipment for treating native barberries has increased coverage 
four or five times over old methods. 

Planting of rust-spreading barberries in the eradication area pre- 
vented by enforcement of Federal and State rantines.—The re- 
moval of these plants from over four-fifths of the eradication area 
establishes barberry-free conditions that are largely maintained by 
enforcement of interstate and intrastate quarantines. Only rust- 
resistant plants are allowed movement into and within the eradication 
area. Nurseries growing barberry are inspected, rust-susceptible 
plants are destroyed, and nurserymen are encouraged to grow only 
approved rust-resistant barberries. 

New species and varieties of barberries tested for resistance to the 
rust.—Of the 214 known species and varieties of barberry, 142 are now 
known to be susceptible to the rust, 53 resistant, and 19 are still under 
study. New varieties are occasionally developed, and these are tested 
for rust-susceptibility to determine whether they can be included 
along with the 53 species and varieties allowed movement under the 
quarantine. 

Plant breeders aided by reduction in number of prevalent races.— 
Removal of rust-susceptible barberries reduces and stabilizes the 
number of prevalent physiologic races of rust. Knowing these races 
enables plant breeders to work with a few, instead of many races, in 
breeding rust-resistant varieties of grain. 

Small-grain yields increased 68 to 128 percent following barberry 
eradication.—F armers in Virginia reported a 68-percent increase in 
wheat yields after barberry bushes had been removed from their farms. 
Oat farmers in northeastern Pennsylvania increased their yields of 
this crop by 123 percent after barberry bushes in their communities 
had been destroyed. Similar reports are heard repeatedly as grain- 
producing areas are cleared of barberries. 


F. SOME ADDITIONAL WORK NEEDED 


Completion of barberry eradication in the cooperating States.— 

There are 169,000 square miles of land within the eradication States 
still infested with rust-spreading barberries. These areas are dan- 
gerous sources of new races and stem rust epidemics. 
- Quarantine enforcement.—Continued enforcement of quarantines 
and the application of other measures are needed to detect, eradicate, 
and prevent reinfestation with rust-spreading barberries through 
planting or natural seeding in the 859,000 square miles of land from 
which they have been removed. Surveys conducted annually provide 
current data on rust development and indicate areas where there may 
be occasional remaining barberries. 

Inspection of nurseries handling barberry plants—Continued in- 
spection of these nurseries is necessary to enforce quarantines and 
make certain only rust-resistant barberries are produced and dis- 
tributed by the nursery trade. 
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Development and improvement of barberry eradication methods.— 
New and better methods reduce costs and increase efficiency of field 
work. They also provide the stimulus needed to keep the program 
operating in a flexible and progressive manner. 

Testing new varieties of barberry.—The reaction of new varieties to 
stem rust is unknown. Such plants must be tested to determine their 
resistance to stem rust and fitness for interstate and intrastate 
movement. 

Intensified studies —More studies are needed to determine the rea- 
sons for fluctuation in prevalence of physiologic races, and to detect 
sources of rust or changes in host-plant-disease relationships that 
might affect the effectiveness of the barberry eradication program. 


Conrrot or Durcu Exum Disease 
(BEPQ—C_f—Federal-State—Regular Funds) 


A. PURPOSE AND NATUBE OF CURRENT WORK 


The primary objectives of the work under this project are (1) to 
demonstrate insecticidal methods of controlling insect vectors as a 
means of protecting high-value elm trees from the Dutch elm disease, 
and (2) to maintain a central service laboratory where Federal, 
State, and county agencies, and individuals, may send specimens from 
trees suspected of being infected with the disease for final determina- 
tion. This laboratory employs procedures developed by research for 
making routine identifications where a large volume of material is 
involved. The Dutch elm disease is now known to occur in all States, 
except Maine, north of Virginia and east of Illinois, and in Colorado. 
It has become epidemic in many areas of valuable elms, and the 
cost of removing dead elms has become a serious burden on many com- 
munities and property owners. 

In the identification laboratory determinations are made of samples 
from test plot trees and of samples submitted by Federal, State, and 
county agencies, tree wardens, arborists, and property owners from 
all parts of the United States. These provide a positive means of 
determining the presence or absence of the Dutch elm disease. 


B. CURRENTLY ACTIVE LINE PROJECTS 


Does not apply. 


C. HISTORY AND EVOLUTION OF THIS WORK 


The Dutch elm disease reached the United States from Europe 
on elm burl logs between 1926 and 1933. The disease was discovered in 
Ohio in 1930, and by 1934 was known in a sizable area around New 
York City and: in small centers in Ohio, Pennsylvania, Indiana, Mary- 
land, and Virginia. Plant Quarantine 70, established in 1934, em- 
bargoed imports of hazardous material from Europe, and Domestic 
Quarantine 71 restricted domestic shipments of elm materials in 
1935. Control and possible eradication of the Dutch elm disease 
were attempted during the 1930’s, but by 1941 the disease was found 
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to be widespread in the northeastern United States, and hopes of 
eradication were abandoned. The area known to be infested by Dutch 
elm disease increased from 18,000 square miles in 1940, when large- 
scale control work was stopped, to about 44,000 square miles in 1947. 
Before 1947, when all Federal control work was stopped, efforts were 
made to curtail long-distance spread of the disease and, in coopera- 
tion with State agencies, to reduce losses among valuable elms. The 
domestic quarantine was revoked in early 1947 and no organized 
search for the disease has since been made. Emphasis has been 
placed on testing control measures and operating the identification 
laboratory. On the basis of laboratory identification records, the 
Dutch elm disease has recently appeared in Illinois, Michigan, and 
New Hampshire. 


D. FUNDS--ANNUAL EXPENDITURES 


In 1931 the first Federal funds amounting to about $13,000 were 
spent on Dutch elm disease research and control work. Between 1934 
and 1942, when the project employed a large number of relief work- 
ers, regularly appropriated funds for control work averaged about 
$360,000 a year. Large periodic allotments of relief moneys total- 
ing about $20,700,000 were made for Dutch elm disease control work 
during this period. The Federal appropriation available for iden- 
tification and field testing work in 1950 was about $50,000. States 
in which Dutch elm disease work has been done have supported the 
project financially in varying degrees. At the start of the program, 
Federal funds were matched by State funds. During the re ief work 
period, State cooperative efforts were about 50 percent of the regular- 
ly appropriated Federal funds. During the year ending June 30, 
1950, reports from State agencies show an expenditure of $121,060 
on Dutch elm disease research, survey, and control work. This does 
not include large amounts spent on the removal of dead elms by many 
public and private owners. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Disease incidence and spread reduced by control efforts.—Early 
Dutch elm disease control efforts resulted in the eradication of the 
disease from some small centers, drastically reduced disease incidences 
in the generally infested area, and retarded spread of the disease to 
new areas. The experience showed that the disease could be con- 
trolled by thorough sanitation measures, but that such work was im- 
practical in large undev eloped areas. 

Insecticidal control of insect vectors demonstrated to protect elms 
from Dutch elm disease-—Recent work indicates that it may be pos- 
sible to protect individual and groups of elms against the Dutch elm 
disease by the use of insecticides which kill the bark beetle vectors 
before they can feed on and inoculate healthy elms. During the 
second year of oper ation, the amount of disease among 2,500 sprayed 
elms in a community-wide test plot was one-tenth that among nearby 
unsprayed elms. Although these results are encouraging, further at- 
tention is needed on injury to wildlife, increased spider mite damage 

resulting from the sprays, and means of applying sufficient DDT to 
all parts of large elms. 
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Dutch elm disease laboratory serves many agencies —The identi- 
fication laboratory, by serving more than a hundred Federal, State, 
and local agencies supported by public funds, has made an important 
contribution to Dutch elm disease control and research efforts. The 
laboratory also makes positive determinations of diseased trees which 
develop in control test plots and check areas. A small staff of three 
specialists, using techniques and equipment necessary for volume 
production, make 30,000 to 40,000 cultures annually, and identify 
disease-producing organisms. Were it not for the availability of this 
service laboratory, several laboratories would be required to serve 
the needs of the various States and other Federal Departments con- 
cerned with Dutch elm disease control. 


F. SOME ADDITIONAL WORK NEEDED 


Progress is being made on the development of more effective and 
efficient methods for controlling Dutch elm disease. Several State 
and local agencies are already faced with serious losses due to this 
disease and are using the best control measures known to them. It is 
important that any promising methods of control developed by the 
project be made known promptly to those doing control work. ‘Those 
engaged in developing and testing control methods also need to learn 
of the successes and failures of control efforts by State and local 
agencies. Such studies, now beyond the means of the project, would 
speed the development and application of practical control measures 
against the Dutch elm disease. 


ENFORCEMENT OperATIONS UNDER THE FEDERAL INSECTICIDE, 
FuNGIcIpE, AND Ropenriciwe Acr 


(PMA—Federal—Marketing Regulatory Acts) 


A. PURPOSE AND NATURE OF WORK 


The act is intended to safeguard agricultural producers and other 
users of economic poisons—insecticides, weed killers, fungicides, ro- 
denticides, and disinfectants—from injury to crops, livestock, or 
themselves, and from losses due to ineffective products. In the opera- 
tion of the act the labeling of economic poisons intended to be shipped 
in interstate or foreign commerce, or otherwise subject to the act, is 
submitted for examination to determine whether its directions, cau- 
tions as to use, and other required labeling are such as to protect the 
public, if followed. If it appears in compliance with the act it is 
registered. Economic poisons found on the market are analyzed and 
tested to determine their effectiveness and safety to persons and to 
livestock and crops to which they may be applied. When violation is 
found, seizure action to remove the product from the market or crim- 
inal prosecution may be initiated. Development of methods of analy- 
sis and test of commercial products is a necessary part of the work. 


B. CURRENTLY ACTIVE PHASES OF THIS WORK 


Registration of economic poisons, collection and examination of 


samples, and development of methods of analysis are continuing 
activities. 
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C. HISTORY AND EVALUATION OF THIS WORK 


The Insecticide Act of 1910, the predecessor of this act, became 
effective January 1, 1911. Previous to that time insecticides and 
fungicides were not controlled and losses of crops due to faulty prod- 
ucts were frequent. The early act applied aera) to safety of crops 
and to effectiveness. It paid little attention to safety to humans and 
was not adequate to cover the many new chemicals developed as eco- 
nomic poisons in the past 10 years. Also, weed killers and rodenti- 
cides had become important products, the use of which was attended 
with serious hazard. To cope with this situation the Federal Insecti- 
cide, Fungicide, and Rodenticide Act was passed in 1947. The en- 
forcement of these acts over almost 40 years has tended to give the 
grower continuously better products. It has minimized crop losses 
due to faulty insecticides and, particularly in the past 2 years, it has 
given far greater safety to the user. 


D. FUNDS—-ANNUAL EXPENDITURES 


The appropriations for the enforcement of the Insecticide Act of 
1910 gradually increased from $87,000 for the year 1912 to $225,000 
in 1932. ane, the period from 1933 to 1945 they averaged about 
$200,000 a year but in 1946 it was increased to $241,000. ith the 
added responsibilities, resulting from the act of 1947, additional funds 


became necessary and $512,972 was made available in 1949 and $517,- 
4.00 in 1950. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


The high standards of reliability and safety of our commercial 
economic poisons which are maintained by continued day-to-day en- 
forcement procedures is the principal accomplishment under the act. 
Examples of a few incidents of enforcement work follow. 

Information developed by Government research agencies showed 
that when insecticides containing DDT, chlordane, TDE, or toxaphene 
were used on or around dairy cattle there was danger of contamina- 
tion of milk. Because of the importance of milk in infants’ food this 
was a serious matter. Immediately upon this information becoming 
available, by use of the registration list, each manufacturer of the 
products in question was notified to make necessary revision of recom- 
mendations and warning statements. 

A firm desired to put on the market an ant poison which contained 
one of the most dangerous poisons known and which in untrained 
hands could cause many deaths. Under the provisions of the new law, 
action was taken to require the manufacturer to provide in the direc- 
tions for use that the product be applied only by operators experienced 
in the use of such materials. 

Recently it came to the attention of the Department that a cotton 
insecticide was causing serious damage to cotton on which it was 
used. Samples collected under the act have been examined and a 
2,4-D derivative weed killer found in it. Action against the manu- 
facturer is being initiated. 

The provisions of the new act are also being found very effective 
in preventing premature release of some of the new, highly poisonous 
economic poisons and limiting them to safe practices. Among the 
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most recent products are aldrin, ethyl p-nitrophenyl thionobenzene- 
phosphonate, warfarin, and dieldrin. 


F. SOME ADDITIONAL WORK NEEDED 


Pests that attack man, animals, growing crops, and other agricul- 
tural products cause a tremendous loss each year and they are becom- 
ing increasingly difficult to control. Therefore, constant changes are 
being made in the economic poison field. 

In view of these constant changes, the new chemicals being de- 
veloped, the new problems of pest control constantly arising, and 
new information on toxicity of economic poisons, continual work on 
the enforcement of the act is needed. As a measure of the need, it may 
be mentioned that 7,200 registrations for new commercial economic 
poisons were issued last year. 


Tue Packers AND Stockyarps Act 
(PMA—Federal Marketing Regulatory Acts) 


A. PURPOSE AND NATURE OF WORK 


The Packers and Stockyards Act provides in substance that the 
facilities and services furnished to producers who ship livestock to 
public markets shall be adequate; that the charges shall be reasonable 
and nondiscriminatory ; that all consigned livestock shall be sold under 
open competitive bidding conditions; that the weighing of such live- 


stock shall be accurate; that full and correct accountings shall be 
furnished consignors and buyers; and that the stockyard companies, 
market agencies, dealers, and packers subject to the act shall not en- 
gage in unfair, deceptive, or discriminatory practices. 

The act also requires that market agencies and dealers operating at 
supervised markets furnish bonds to assure performance of the finan- 
cial obligations they incur. The reparation provision of the act pro- 
vides livestock producers and other patrons of public markets with a 
more expeditious and less expensive method of prosecuting claims 
against stockyard companies, market agencies, and dealers than reme- 
dies previously available to them at common law or by statute. 


B. CURRENTLY ACTIVE PHASES OF THIS WORK 


General supervision is exercised over the operations of 2,200 com- 
mission firms, 2,400 dealers, and 2,000 packers engaged in buying and 
selling livestock at 65 terminal stockyards and 243 auction markets 
posted as being subject to the act. Supervision is exercised also over 
the operations of 1,600 handlers of live poultry operating in 6 cities 
designated as live-poultry markets subject to the act. 

Marketing specialists, stationed at 20 of the major livestock markets, 
observe daily operations at such yards and make periodic visits to 
outlying supervised terminal and auction markets to assure that ade- 
quate yarding, weighing, and selling services and accurate accountings 
are being furnished market patrons, to investigate complaints con- 
cerning irregularities and trade practices detrimental to the interests 
of producers and other patrons. Throughout the year hundreds of 
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complaints are investigated and, if the facts warrant, settlements 
of the claims are approved. 

Scale engineers supervise the periodic testing and inspecting of 800 
stockyard scales, some 1,000 packer scales, and approximately 300 
live-poultry scales. 

Proposed yardage, feed, and commission charges are analyzed to 
assure that they are reasonable and nondiscriminatory. In handling 
the rate work, emphasis is put on improvements in services and facili- 
ties furnished livestock producers. In certain cases, trained engi- 
neers are assigned to study the facilities and services being provided 
and, if the facts warrant, action is taken to obtain prompt. correction 
of inadequacies. 

The records of stockyard companies, auction markets, commission, 
firms, dealers, and others subject to the act are audited periodically 
to assure their financial ability to meet the obligations they incur, to 
prevent misuse of shippers’ funds in the custody of selling agencies, 
and to develop evidence of unfair practices. In certain cases, trade 
practice analysts, marketing specialists, accountants, and scale engi- 
neers conduct extensive investigations of conditions at public markets 
to develop evidence in support of informal or formal administrative 
actions to eliminate incorrect weighing, collusion between commission- 
firm personnel and speculators, collusion between packer buyers to 
restrict or limit competition, collusion between speculators and packer 
buyers, speculation in consigned livestock by selling-agency personnel, 
and fonilar practices detrimental to the interests of market patrons. 


C. HISTORY AND EVOLUTION OF THE WORK 


The Packers and Stockyards Act was passed in 1921 after investi- 
gation revealed that major packers maintained monopolistic control 
over operations at large terminal stockyards. The investigation also 
disclosed that in many instances, yardage charges, feed costs, and com- 
mission rates were unreasonably high and were being applied on a 
discriminatory basis, that the facilities and services being furnished 
were inadequate, that consignors of livestock were not receiving com- 
plete and accurate accountings from their selling agents, and that 
stockyard companies, commission firms, dealers and packers operating 
at the market were engaging in practices detrimental to the interests 
of livestock producers. Prior to passage of the act, few States had 
legislation which provided for any form of supervision or regulatior. 
of public livestock markets. 

The rate regulatory authority provided in the act has been exercised 
so as to further general improvement of stockyard facilities and serv- 
ices. Although stockyard companies have been encouraged to expend 
in the past few years more than $12,000,000 in improvement of their 
facilities and services, and selling agencies at many markets have 
incurred proportionate increases in their operating costs through adop- 
tion of training and recruitment programs designed to develop better 
qualified personnel, the combined yardage and selling commission 
charges for handling cattle at markets supervised under the act, 
whether treminal stockyards or auction markets, will not average more 
than $1.80 per head of cattle. The per head charge at nonsupervised 
markets, many of which are not able to provide facilities or services 
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comparable to those at posted markets, averages more than twice 
this amount. 

Through effective enforcement of the trade practice provisions of 
the act, and with the cooperation of responsible members of the trade 
and representatives of livestock producers’ organizations, markets 
subject to the act are kept reasonably free from unfair trade practices. 
Most members of the trade have come to realize that the trade practice 
provisions establish a very desirable uniform code of ethics for the 
industry. Exchange rules generally have been patterned after these 
provisions, regulations issued under the act, or decisions of the Secre- 
tary in formal administrative disciplinary actions. 

Bonding of market agencies and dealers subject to the act in an 
amount exceeding $38,000,000 and periodic audits of their records to 
assure that producers’ funds are being handled properly have played 
an important part in maintaining the financial stability of the livestock 
marketing industry throughout a period in which conditions generally 
have been unsettled. It is significant to note that in recent years pro- 
ducers have suffered no losses through defaults of commission firms 
operating at supervised markets which handle billions of shippers’ 
dollars annually. 

Practically all transactions at public markets are based on scale 
weights. Livestock scales, therefore, are considered as key facilities at 
regulated markets and they have been required to be installed, main- 
tained, and operated in such manner as to assure accurate weighing. 
Particular attention is given to enforcement of regulations requiring 
both accurate determination of weight and true records of weight 
values. 

Regulation of packers under the act has been centered principally 
on livestock buying operations at supervised markets. Action has 
been taken to eliminate buying practices of packers which resulted in 
livestock being channeled regularly to certain packers without being 
offered on the open competitive market. Action has also been taken 
to eliminate turn systems, whereby dominant packers obtained first 
opportunity to bid on consigned livestock in the hands of commission 
firms for sale. At certain markets it had become customary for pack- 
ers, in connection with their purchases of bulls, veal calves, and hogs 
to delay their buying operations until such classes of livestock had 
been acquired by market speculators, who normally would be their 
competitors, and then to purchase from such speculators. Action has 
been taken to correct this condition. 

The practice followed by some packers of buying hogs on a “run- 
of-the-mine” or “weight schedule” basis has been required to be dis- 
continued. Selling agencies have been required by stipulation at many 
markets to offer all consigned hogs on the open market and to sell 
them on the basis of their merits under competitive bidding conditions. 
This action has required packers to modify substantially their hog- 
buyng methods. 

tudies made of packers’ buying activities showed that at several 
markets packers operating plants adjacent to the markets had not 
placed their own buyers on the markets but had conducted their buying 
operations by making purchase commitments to dominant dealers at 
the market who normally would be competitors of theirs. Packers 
have been induced to place buyers on many markets where previously 
they handled their purchases of livestock through local dealers. 
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Packers have been required to divest themselves of ownership in live- 
stock selling agencies, or order buying organizations and dealer firms. 
They have also been required to discontinue any discriminatory or 
restrictive buying operations at supervised markets. Scales used by 
packers for weighing livestock purchased are held generally to the 
same standards set for scales at supervised markets. 


D. FUNDS—ANNUAL EXPENDITURES 


The first appropriation for this activity was made in 1922 in the 
amount of $200,000. The appropriation for 1923 was $410,500. Ap- 
propriations during the period 1923-46 averaged about $400,000. An 
increase of approximately $100,000 (to $518,904) was appropriated 
for 1947 to provide for more adequate supervision and increased pay 
costs. The 1950 appropriations of $669,600 included an $83,700 sub- 
stantive increase for the first year of a 3-year program to post and 
supervise all eligible stockyards in accordance with the requirements 
of the act. Other increases since 1947 were for increased pay and 
other costs. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Two of the more important trade practice investigations conducted 
recently under authority of the act concern conditions at the Kansas 
City and Fort Worth stockyards. 

In January 1950 an investigation of weighing at the Kansas City 
market developed evidence that 19 dealers in cattle at that market 
were making payments to 8 weighmasters in the cattle division in 
return for receivng light weights when the dealers purchased live- 
stock out of shippers’ consignments and heavy weights when the 
dealers resold such livestock to packers. The weighmasters favored 
the dealers an average of 20 pounds per head in return for payments 
which amounted to about $3 for each 100 pounds of weight given 
the dealers. A conservative estimate of the value of the added 
weight obtained by the dealers annually through bribery of weigh- 
masters would exceed $100,000. Admissions were obtained from both 
the weighmasters and dealers involved. The weighmasters were 
promptly discharged and the Department of Justice has been requested 
to take criminal action against them under the provisions of section 
10 of the act. Asa result of administrative actions brought against 
the dealers they were suspended from operating at supervised mar- 
kets. During the course of the weighing investigation evidence was 
developed that a commission firm salesman and a commission firm 
yardman were favoring a cattle dealer, in the furnishing of selling 
services and in providing hay, in return for payments averaging $8) 
and $65 per week, respectively. The employees involved were dis- 
charged and the registration of the commission firm suspended. 

The investigation conducted at Fort Worth disclosed that commis- 
sion firm and stockyard personnel were engaging in widespread 
speculative operations, under fictitious names, in consigned livestock ; 
also, that certain dealers at the market had collusive arrangements 
with packer buyers which permitted them to dispose of their live- 
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stock regularly at greatly increased prices. Administrative pro- 
ceedings were brought against 14 registrants at the market and 16 
cases were referred to the Department of Justice for the institution 


of actions to obtain injunctions and money damages authorized by 
the act. 


F. SOME ADDITIONAL WORK NEEDED 


Weighing investigations conducted in recent years have demon- 
strated the need in the livestock marketing industry of a fully auto- 
matic scale which is not susceptible of manipulation by the operator. 
rer ees through technical advice and assistance in making prac- 

al tests under actual stockyard operating conditions of proposed 
aeniaatie scales, the industry and scale manufacturers have been 
encouraged to undertake such a project. In the past few months 
considerable progress has been made toward the perfection of a scale 
which meets the above-mentioned specifications. 

There still remain about 300 eligible livestock auction markets which 
have not been posted under the act because funds have not been avail- 
able to provide adequate supervision of them. In the first year of 
administration of the act (1921) several auction markets were posted 
and in succeeding years, as available funds permitted, additional 
auctions have been brought under Federal supervision until the num- 
ber of supervised auction markets today totals 250. The livestock 
auction market industry, which began about 30 years ago in the 
East and Southeast and which has experienced an extremely rapid 
growth in the Middle West during the past 10 years, now handles a 
large volume of livestock. Responsible members of the auction mar- 
ket industry recognize the need for a uniform code of ethics such as 
that provided by the Packers and Stockyards Act. They also recog- 
nize that many operators of nonposted auctions are charging excessive 
rates for their services, failing to make full accountings to produc er- 
consignors, permitting auctioneers and other employees to speculate 
in consigned livestock, and failing to maintain their scales so as to 
assure accurate weighing. The principles set forth in the act are 
as applicable to the operations of livestock auctions as they are to 
operations at terminal stockyards. The National Auction Market 
Association, made up principally of auction markets posted under 
the act, has used the provistons of the Packers and Stockyards Act 
and the regulations issued under its authority as a pattern for its 
recently issued code of ethics. Producers patronizing livestock 
auctions eligible for posting are entitled to the protection intended 
to be afforded them by the act. 

To afford adequate protection to the interests of producer-patrons 
of public markets there should be an expansion of the trade practice 
work conducted under authority of the act. The limiting factor on 
full enforcement of the trade practice provisions, particularly those 
applicable to packers, has been one of funds. Under present condi- 
tions decisions with respect to the extent and scope of trade practice 
investigations must be based on the availability of funds rather than 
the urgency and need of eliminating: fraudulent and dishonest prac- 
tices which seriously affect livestock producers’ interests. 





2418 AGRICULTURAL RESEARCH AND RELATED SERVICES 


MarketiIne Recuiarory Acts ApPLicABLE TO Fruirs AND VEGETABLES 


(PMA—Federal—Marketing Regulatory Acts) 


INTRODUCTION 


This financial project includes the administration of the Produce 
Agency Act, Perishable Agricultural Commodities Act, Export Apple 
and Pear Act, and Standard Container Acts of 1916 and 1928. ‘The 
narrative description under each of the following sections, except 
funds, deals with each act. The fund section, however, reflects 
amounts appropriated for all acts since, up to June 15, 1950, all 
activities have been performed by the same personnel and financed 
from one fund. Effective on June 15, 1950, however, Congress pro- 
vided for a special trust fund into which fees under the Perishable 
Agricultural Commodities Act would be paid and from which all 
expenses necessary for the administration of the Perishable Agricul- 
tural Commodities Act, the Produce Agency Act, and the Export 
Apple and Pear Act would be paid. 


A. PURPOSE AND NATURE OF CURRENT WORK 


1. Enforcement of the Perishable Agricultural Commodities Act.— 
The purpose of this act, which became a law June 10, 1930, is “to 
suppress unfair and fraudulent practices in the marketing of perish- 
able agricultural commodities in interstate and foreign commerce.” 
The perishable agricultural commodities covered by the act are fresh 
and frozen fruits and vegetables, including cherries in brine. The 


act requires the licensing of all commission merchants, dealers, and 
brokers who handle these commodities in interstate or foreign com- 
merce in carloads or in wholesale or jobbing quantities as defined in 
the act and regulations, the annual fee being $15. It declares certain 
practices to be unfair, and provides for the filing of complaints of 
alleged violations, the investigation of complaints by the a, 


ment, the making of amicable settlements informally, the holding 
of hearings, and the issuance of formal orders by the Secretary award- 
ing reparation for damages and ordering publication of the facts 
and circumstances, suspension of licenses for a period not exceeding 
90 days, and, if the violation is flagrant or repeated, the revocation 
of the license. The current work, therefore, includes the annual 
renewal of licenses, issuance of new licenses, and making field inves- 
tigations to place under license those who may be vabjoct thereto 
but are not yet licensed, the receipt and investigation of complaints, 
and the settlement of controversies either informally or through forma! 
action. 

2. Enforcement of Produce Agency Act.—In the words of the act 
itself, the purpose of the Produce Agency Act is “to prevent the 
destruction or dumping, without good and sufficient cause therefor. 
of farm produce received in interstate commerce by commission mer- 
chants and others, and to require them truly and correctly to account 
for all farm produce received by them.” The farm produce covered 
by the act consists of “fruits, vegetables, melons, dairy or poultry 
products, or any perishable farm products of any kind or character.” 
The fraudulent practices prohibited involve only produce received 
in interstate commerce for sale on behalf of another, that is, on con- 
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signment. The act makes it a misdemeanor punishable by a fine of 
not less than $100 and not more than $3,000, or by imprisonment for 
not exceeding 1 year, or both (a) to destroy, abandon, discard, or 
dump any such produce, without good and sufficient cause therefor, 
(6) to make any false report or statement to the person from whom 
the produce was received concerning the handling, condition, quality, 
quantity, sale, or disposition thereof, knowingly and with intent to 
defraud, or (c) knowingly and with intent to defraud, to fail truly 
and correctly to account therefor. Complaints are investigated by 
the Department, and violations are prosecuted through suits in Federal 
courts filed by the Department of Justice. 

3. Enforcement of Export Apple and Pear Act.—The introduction 
to the act states the purpose to be “to promote the foreign trade of 
the United States in apples and/or pears, to protect the reputation 
of American-grown ae and pears in foreign markets, to prevent 
deception or misrepresentation as to the quality of such products 
moving in foreign commerce, to provide for the commercial inspec- 
tion of such products entering such commerce, and for other purposes.” 
In other words, the act is intended to prevent the shipment to foreign 
markets of diseased fruit and fruit of low grades which might injure 
the reputation of American fruits in general and which, under 
the conditions existing in any one season, would not be likely to sell 
for more than the cost of preparation and marketing. The act and 
the regulations thereunder provide for the inspection and certification 
of the grade, quality, and condition of apples and pears to be exported. 
Any person or common carrier who fails to obtain the required cer- 
tificate before shipment is subject to a fine of not less than $100 and 
not more than $10,000. 

4. Standard Container Acts of 1916 and 1928.—The purpose of 
the two acts is to maintain the lawful standard sizes of baskets and 
hampers used for fruits and vegetables, as a means of facilitating 
trading in the products customarily packed in such containers; to 
protect consumers against short-measure containers; and to prevent 
fraud, deception, and other unfair practices in the distributive trades. 
This is‘accomplished by tests, either at the factory or in the Wash- 
ington laboratory, of samples submitted by manufacturers or others; 
and through the approval of specifications for containers submitted 
by manufacturers in accordance with the provisions of law. 


B. CURRENTLY ACTIVE PHASES OF THIS WORK 


1. Perishable Agricultural Commodities Act—The work is a con- 
tinuation of the enforcement which has been in progress for 20 years 
under the act. Each year the work increases somewhat. The most 
active phase of the enforcement is the daily giving of advice to dealers 
in distress in connection with the shipment of perishable fruits or 
vegetables, rolling or on track, over which there is some dispute 
as to quality or condition, and advice as to the rights of the parties 
concerned; also the negotiation and settlement of such controversies 
by telegram, telephone, or correspondence, thereby expediting action 
and avoiding the formal procedure prescribed in the act. This is done 
by four branch offices as well as by the Washington office. Summaries 
of formal decisions under the act are published and distributed to 
interested parties. 
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2. Produce Agency Act.—The acceptance and investigation of com- 
plaints of alleged violations of the act have declined in recent years 
because of the passage of the Perishable Agricultural Commodities 
Act in 1930 and of the effectiveness of enforcement of the Produce 
Agency Act, particularly during the first few years after its enact- 
ment. During the fiscal year 1950 only 32 complaints were received, 
and 27 were personally investigated in the field. Aside from com- 
plaints involving consignments of dairy and poultry products, a 
large portion of the violations is now handled under the Perishable 
Agricultural Commodities Act. The same personnel handle com- 
plaints under both these acts. 

3. Export Apple and Pear Act.—The current work, so far as en- 
forcement of the act is concerned, involves investigation and recom- 
mendation for prosecution of reported violations of the act. Very 
little enforcement work has been necessary under this act during 
recent years. Any enforcement work involved is handled by the 
same personnel that are engaged in the administration of the Per- 
ishable Agricultural Commodities Act and the Produce Agency Act. 

4. Standard Container Acts.—Most containers (baskets and hamp- 
ers) subject to the acts are made on automatic or semiautomatic ma- 
chines, which, through inadvertence or after overhauling, may become 
improperly adjusted and thus produce containers of improper ca- 
pacity and unlawful size. New manufacturers enter the field, and 
improvements or changes in the methods of manufacture are con- 
stantly being made, necessitating initial and recurring tests to assure 
uniformly standard sizes of containers throughout the country. This 
is essential since traffic in produce shipped in baskets and hampers is 
rarely localized but moves largely in interstate commerce. 


C. HISTORY AND EVOLUTION OF THIS WORK 


1. Perishable Agricultural Commodities Act.—For years conditions 
in the fresh fruit and vegetable industry were such that a producer 
was forced to submit to a dealer’s terms in the process of marketing. 
As these commodities are highly perishable, a buyer could reject a 
shipment at will and the seller often had no choice except to lose 
the entire shipment or accept the buyer’s reduced price. Such con- 
ditions caused confusion and loss and made it difficult for honest 
dealers to stay in busines. During World War I this industry oper- 
ated under regulations of the Food Administration, which tended to 
correct many of these abuses in marketing. Soon after World War I, 
trading rules were adopted by various fruit and vegetable trade asso- 
ciations in an effort to correct these conditions on a voluntary basis. 
Beginning in November 1921, industry representatives held confer- 
ences with the Department of Agriculture and the Department of 
Commerce and various Senators and Representatives. Baveral bills 
submitted to Congress were designed to meet the need of the fruit and 
vegetable industry. This interest of the industry in having stronger 
regulations than were possible under voluntary arrangements led to 
the enactment of the Perishable Agricultural Commodities Act in 
1930. Since 1930 the act has been amended several times but always 
with the coooperation of the fruit and vegetable industry to make the 
law more effective in suppressing unfair trade practices in the market- 
ing of these commodities. 
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2. Produce Agency Act.—This act originated in a bill introduced 
in the House of Representatives in March 1926, primarily to prevent 
unjustified dumping of farm produce. Thereafter the provisions of 
the bill were expanded to include fraudulent representations and 
fraudulent accounting in connection with the handling of such pro- 
duce on consignment. The bill was signed by the President Marchi 
3, 1927, effective July 1, 1927. 

During the first fiscal year after enactment, 92 complaints were 
received; during the fiscal year 1929, there were received 229 com- 
plaints; during the fiscal year 1930, 394 complaints. Since that 
time, due to the passage of the Perishable Agricultural Commodities 
Act in 1930, the number of complaints of violations under the Pro- 
duce Agency Act which could not be better handled under the Perish- 
able Agricultural Commodities Act, or were not covered by that act, 
has constantly declined. To July 1, 1950, there had been a total 
of 2,161 complaints. During the first three fiscal years there were 
8 convictions of offenders in United States district courts, and 
during the next three fiscal years there were 40 more convictions. 
During recent years the prosecutions and convictions have been rare 
total convictions to date being 111. 

3. Export Apple and Pear Act.—Prior to passage of the act, ap- 
proved June 10, 1933, many shippers consigned apples of low grade 
to European countries when they found difficulty in selling such fruit 
in the United States. Great Britain and other countries in Europe 
placed embargoes on the importation of apples or provided for strict 
inspection to exclude apples which were infested with apple maggot, 
scale, or spray residue. The situation was met with the passage of 
the act. N o recent prosecutions for violations have been necessary. 

4. Standard Container Acts.—At the time the act of 1916 was passed, 
there were no less than 44 sizes and types of berry baskets in common 
use, ranging in size from one-fourth pint to 1 quart; 40 sizes and 
types of small till baskets, ranging in size from one-half pint to 6 
quarts; 25 sizes of Climax baskets, of which one manufacturer is 
said to have been making eight different sizes of the “5-pound” size. 
There were some 75 different sizes and types of hampers; 20 sizes of 
round stave baskets; and 25 sizes of splint or market baskets. 

The first move to correct this situation was made by the berry grow- 
ers and shippers in the Middle West who sought relief from the in- 
creasingly intolerable competitive conditions arising from the multi- 
plicity of sizes of berry baskets then in common use. Almost simul- 
taneously the manufacturers of Climax baskets, then used almost 
exclusively and in tremendous numbers for eastern grapes, sought 
relief from conditions under which, by force of competition, they 
were compelled to manufacture the baskets on their customers’ vary- 
ing specifications, and under which any baskets carried over from one 
year to another might be, and often were, outmoded and obsolete. 

Although the benefits accruing from passage of the Standard Con- 
tainer Act of 1916 were at once readily apparent to growers and 
shippers, to container manufacturers, and to the general public, the 
principle of standardization was not applied to other types of con- 
tainers until 1928, due largely to the opposition of segments of the 
fresh vegetable and container manufacturing industries which for 
many years had used a 28-quart hamper, easily mistaken for and 
often passed as a 1-bushel container. 

78552—51—-vol. 3-39 
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The act of 1916 established three standard sizes of berry baskets— 
one-half pint, 1 pint, and 1 quart—and provided that similar baskets 
must be a multiple of the dry 1 quart. It established three standard 
sizes of Climax baskets and prescribed the dimensions thereof. A 
fourth size, a 1 pound basket exclusively for mushrooms, was estab- 
lished by amendment in 1934. 

The act of 1928 established nine standard sizes of hampers and 
round stave baskets and six standard sizes of splint or market baskets 
and provided that such containers shall not be deceptive in appear- 
ance. Under this dual requirement the hampers, round stave baskets, 
and splint baskets in common use at this time for fresh fruits and 
vegetables are not only of uniform size but are uniform in shape as 
well, which greatly facilitates their identification and the loading of 
cars and trucks. 


D. FUNDS—-ANNUAL EXPENDITURES 


Appropriations for the period 1916 to 1928 averaged $4,000 to $5,000 
and were made for the Standard Container Act of 1916, which was the 
only act in effect during this period. With the enactment of the 
Standard Container Act of 1928 and the Produce Agency Act, the 
appropriation was increased to $40,000 in 1930. The appropriation 
for 1932 included an additional $350,000, part of which was made 
available in 1931, for the Perishable Agricultural Commodities Act 
approved in 1930. 

From 1934 through 1942 appropriations averaged about $165,000. 
Funds for these activities were gradually increased from $188,000 in 
1943 to $319,200 in 1950 by additions for increased salary and other 
costs and for expansion of Perishable Agricultural Commodities Act 


activities. Beginning in fiscal year 1951 costs of administering the 
Perishable Agricultural Commodities Act, Produce Agency Act, and 
Export Apple and Pear Act will be paid from the special fund referred 
to in paragraph E 1. These costs are estimated to average about 
$350,000 per year. 

The Standard Container Acts will continue to be fiinanced by an 
appropriation of about $13,000. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


1. Perishable Agricultural Commodities Act.—This act was enacted 
at the request of the fresh fruit and vegetable industry. The trade 
has been cooperative with the Department in enforcing the provisions 
of the act. As a result, the act and its enforcement have been quite 
effective in curbing the abuses in the fruit and vegetable trade. 

Since 1930 over 46,000 complaints of alleged violations have been 
received, and the informal and formal settlements of controversies 
have resulted in the payment of over $11,000,000 by the parties at 
fault as recommended or ordered by the Department. Annually 
approximately 2,700 complaints are received and settled, and approxi- 
mately $1,000,000 is paid to aggrieved parties by the parties at fault 
in settlement of disputes. Prior to the amendment of June 15, 1950, 
the annual license fee of $10 had brought in funds, deposited as mis- 
cellaneous receipts in the United States Treasury, aggregating more 
than the total cost of enforcing this act during the 20 years and of 
enforcing two other regulatory laws during recent years, the gain to 
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the Government amounting to about $560,000. During this period 
more than 129,000 licenses have been issued, slightly more than 26,000 
licenses being in effect at the present time. 

Effective June 15, 1950, the act was amended to increase the an- 
nual license fee from $10 to $15 and to place this money in a special 
fund, without fiscal-year limitation, available for all expenses neces- 
sary for the administration of this act, the Produce Agency Act, and 
the Export Apple and Pear Act. This will be in lieu of annual appro- 
priations by the Congress and is expected to make possible a more 
adequate enforcement of the act. 

2. Produce Agency Act.—The outstanding accomplishment under 
this act has been to practically bring an end to the unjustifiable dump- 
ing of farm produce and to the rendering of fraudulent accountings 
in connection with the sale of farm produce on consignment basis. 
After the first few years of vigorous enforcement of the act during, 
which time there were several imprisonment sentences and many fines, 
consignees became very careful to render correct accountings, and 
they readily made settlements when investigations showed incorrect 
or fraudulent accountings. During recent years very few cases have 
warranted prosecution. The existence of the law is a strong deterrent 
to violations. 

3. Export Apple and Pear Act.—The existence of the act appears 
to be sufficient to correct the unsatisfactory condition which existed 
prior to its passage. 

4. Standard Container Acts.—Perhaps the outstanding accomplish- 
ment in the administration of the Standard Container Acts has been 
the practical elimination of nonstandard and deceptive containers 
and the attainment in large measure of the objectives of the legislation 
with a minimum of prosecutions and court action. Only one case has 
been prosecuted under the act of 1916; and, except in one instance, all 
cases that were carried to a conclusion under the act of 1928, during the 
first 10 years the law was in effect, resulted in convictions. The penal- 
ties imposed included both fines and the destruction or correction of the 
containers under bond; and under those precedents, coupled with the 
wide general acceptance of the soundness of the laws, a maximum of 
cooperation on the part of the container manufacturers has been 
developed and the need for prosecution obviated. In late years, 
administration of the acts has become largely a service function, 
wherein manufacturers submit samples for examination at more or 
less regular intervals, or such examination is made at the factory when 
circumstances permit. 


F. SOME ADDITIONAL WORK NEEDED 


1. Perishable Agricultural Commodities Act—Inasmuch as many 
of the controversies result from breach of contract by either the buyer 
or the seller, the produce trade needs further education (a) as to the 
importance of using care in the wording of specifications of contracts, 
describing the quality and condition of the commodity with sufficient 
exactness to avoid misunderstanding, disappointment, and unneces- 
sary disputes; (>) as to the legal meaning of the trade terms in general 
use as defined in the Government regulations under the act; (¢) as to 
the allowable deterioration in commodities during transit and which 
party to the contract assumes the risk of deterioration, and (d) as to 
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proper preparation of the commodity for shipment and the proper re- 
frigeration to be furnished during transit to market. Although most 
of the larger shippers and dealers throughout the country evidently 
are familiar with the provisions of the Perishable Agricultural Com- 
modities Act, it is likely that quite a number of the 26,000 licensees do 
not realize the availability of this act, without charge, to protect them 
against loss through fraudulent actions or breach of contract, and 
therefore more informational work along this line would be advisable. 
Publicity is now being given to the rulings of the Secretary contained 
in formal decisions under the act through the publication of the com- 
plete decisions in the monthly document Agriculture Decisions and 
the issuance of summaries to a mailing list of those interested; how- 
ever, if these rulings could be brought to the attention of a larger 
portion of the fruit and vegetable industry, it is possible that there 
would be fewer disputes. The trade papers now publish the names of 
the parties to complaints, the principal rulings in brief form, and the 
reparation awarded. 

Publication of even a summary of the details of the decisions in the 
trade papers, however, would involve a considerable cost which thus 
far has been prohibitive. The existence of this act and the need for 
licensing have been brought to the attention of unlicensed members of 
the industry through field work by a very limited field force; but, with 
the recent increase of the annual license fees made available to meet 
expenses of the administration, it is expected that this necessary work 
can be expanded. 

2. Produce Agency Act.—No additional educational work in con- 
nection with this law is believed to be necessary. 

3. Export Apple and Pear Act.—From time to time the require- 
ments of the act and the regulations are called to the attention of 
exporters and common carriers. No further educational work in this 
connection appears to be necessary. 

4. Standard Container Acts.—So far as the manufacture and use of 
standard containers in this country are concerned, the requirements of 
the two Container Acts are well understood and observed. Both laws 
have certain inherent weaknesses which leave loopholes for evasion 
of which serious advantage may sometime be taken as new materials 
suitable for making containers are developed. At present a certain 
type of fiberboard basket of increasing economic importance is exempt 
from the requirements imposed upon its wooden counterpart by the 
act of 1928. Correction of this situation and other weaknesses of the 
present laws can be made only through new legislation. 


Nava Stores Act 
(PMA—Federal—Marketing Regulatory Acts) 


A. PURPOSE AND NATURE OF CURRENT WORK 


The Naval Stores Act of 1923 provides for two main lines of activity : 

(a) The establishment of official standards for and the inspection 
and grading of naval stores, and 

(6) The prevention of adulteration and mislabeling of naval stores 
shipped in interstate commerce. 
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The current work is to facilitate the orderly marketing in interstate 
and foreign commerce of naval-stores products by the establishment 
and use of recognized standards for naval-stores products and by 
making available to the trade a supply of products graded under the 
impartial inspection and grading service. This enables buyers and 
sellers to trade in confidence on the basis of such grade descriptions and 
standards and thus tends to reduce the cost of marketing and to 
increase returns to producers. The prohibition against the sale of 
misbranded or adulterated or deceitfully labeled products, particu- 
larly turpentine, is another essential contribution to the successful 
marketing of naval-stores products. 


B. CURRENTLY ACTIVE PHASES OF THIS WORK 


Inspection serivce.—The inspection service is available throughout 
the producing area to producers, processors, dealers, and buyers on a 
fee basis. In the case of producers, the force of regular inspectors has 
been augmented by licensing experienced plant employees who act as 
the official government naval-stores inspectors at their places of 
employment. They are under direct supervision of the regularly 
appointed inspectors. A similar arrangement permits the packers to 
have inspector-employees at their packing plants to inspect and certify 
all turpentine shipped in commercial containers. During 1949 
approximately 80 ears of the gum-turpentine production was dis- 
tributed through this outlet. Approximately 810,000 drums of rosin 
were inspected during the 1950 fiscal year. This represents about 88 
percent of the gum-rosin production during the period. A large 
proportion of the remainder of the crop moved in bulk, hot, in tank 
car's. 

Standardization.—Standards of grade and color, along with 
standard methods for testing, grading, and analyzing naval-stores 
products, are developed for the benefit of the trade. Approximately 
100 existing sets of duplicates of United States official rosin standards, 
made of glass, are periodically checked and repaired in order to main- 
tain their accuracy. 

Regulatory activities.—These activities are designed to discourage 
and stop adulteration and misbranding of turpentine and rosin, or the 
use of deceitful methods in the sale thereof. Samples of naval stores 
or substitute commodities are collected and analyzed to determine 
that the regulatory phases of the Naval Stores Act of 1923 are being 
carried out. During the fiscal year 1950, 166 lots of turpentine and 
rosin were sampled and analyzed. Irregularities were detected in 12 
cases, with appropriate remedial action taken. 


C. HISTORY AND EVOLUTION OF THIS WORK 


The Naval Stores Act was passed in 1923, and the work has been 
carried on continuously since that date on a progressively increasing 
scale. 

D. FUNDS—ANNUAL EXPENDITURES 


The appropriation for fiscal 1950 was approximately $41,000. This 
approximates the average for several previous fiscal years. 
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BE. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


(1) Development of the license-inspection program, which, together 
with the trend to central distillation, has resulted in the inspection, 
grading, and certification by Government inspectors of a substantial 
part of the production of both turpentine and rosin. 

(2) Development, through cooperative agreements with 15 of the 
leading turpentine distributors, of inspection and certification of 
turpentine packed in small commercial containers. 

(3) Publication of the results of a study of residual volatile oils 
remaining in rosin, and on a method for their quantitative determina- 
tion. 

(4) Development of methods for the correction or reduction of 
excessive acidity in freshly distilled gum ae which involved 
modification in the design and operation of the stilling equipment of 
thirty-odd gum processing plants. 

(5) Development of practical field tests for use by the inspectors, 
and more intricate laboratory methods, for determining acid content 
of turpentine. 

(6) Development of simplified tests for determining chlorine and 
an in turpentine, used to detect adulteration. 

(7) Dev elopment ofa standardized method for determining “eva 
ration residue” of turpentine, in evaluating its suitability for : speci ed 
uses. 

(8) Collaborative work on standardization of methods of testing 
dipentine, pine oil, pine tars, acid number of dark rosin, and unsaponi- 
fiable material in rosin. 

(9) Chemical investigation on the properties of a new kind of rosin 
made from tall oil by 1 removal of the fatty acid constituents, leaving 
the rosin acids in a relatively pure state. A standard of identity was 
promulgated under the Naval Stores Act for such rosin. 

(10) Development of permanent color standards for the 12 grades 
of rosin, made from glass, and preparation of 110 sets of duplicates 
thereof, for loan by the Department of Agriculture under cash deposits 
to members of the naval-stores trade showi ing a need for them. 

(11) Development of permanent color standards for the two com- 
mercial grades of turpentine, and preparation of duplicates thereof 
for use by inspectors, processors, and packers of turpentine. 


F. SOME ADDITIONAL WORK NEEDED 


(1) Expansion of grading and inspection services to include 
— to insure continuity of the service. 
) Production of additional sets of color standards for rosin, made 
Sohan specially selected and prepared glass in order to meet requests 
for loan thereof from the industry. 
(3) Expansion of the regulatory work to include the midwestern 
as well as the northeastern area of the country. 
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ADMINISTRATION OF UNtrep States Warenouse Act 


(PMA—Federal—Marketing Regulatory Acts) 


A. PURPOSE AND NATURE OF CURRENT WORK 


The primary purposes of the United States Warehouse Act are to 
encourage proper storage of agricultural products, to develop a uni- 
form system of sound warehousing throughout the country, to aid in 
the marketing of products, and to convert stored agricultural prod- 
ucts into a form of collateral that will be acceptable generally for 
loan purposes regardless of the location of the warehouse or of the 
owner of the product. 

These objectives are accomplished through a system of licensing 
warehousemen, supervising their operations, and requiring warehouse- 
men to issue receipts containing such information as will enable any- 
one to whom a receipt is offered for sale or collateral purposes to de- 
termine the fair value of the commodity. The receipts further give 
assurance that the commodity will be cared for properly while in stor- 
age and that it is in the custody of a responsible person. 


B. CURRENTLY ACTIVE PHASES OF THIS WORK 


The Warehouse Act is administered from Washington, D. C., on a 
national basis, through nine field offices. The following commodities 
may be currently stored under the specific terms of the law: Cotton; 
wool; grains; tobacco; flaxseed; nuts, including English walnuts, 
peanuts, filberts, and pecans; broomcorn; dry, edible beans; sirup, 
including cane and maple sirup and extracted honey; dried fruits; 
canned fruits and vegetables; cottonseed; cold-pack fruit: cherries 
in brine; and bluegrass, bent, and alfalfa seeds. As from the begin- 
ning, however, the major activity centers in the licensing and super- 
vision of cotton and grain warehousemen. In each of these two fields 
the licensed storage capacity continues to increase each year and is 
now the greatest in the history of the act. 


C. HISTORY AND EVOLUTION OF THIS WORK 


This work has been in progress since passage of the act in 1916. 
The act originally applied to “cotton, wool, grains, tobacco, and flax- 
seed.” The act was amended in minor particulars in 1919. In 1920 
and subsequently thereto a demand was made to enlarge the scope of 
the act so as to permit the storage of commodities other than those 
specified in the law. Accordingly, on February 23, 1923, the law was 
amended so as to apply more broadly to “agricultural products.” 
The last amendment to the act was made March 2, 1931. This amend- 
ment vested exclusive jurisdiction in the Secretary of Agriculture 
over all licensees under the act, freeing warehousemen of the possibil- 
ity of interference by State agencies. Through the operation of this 
law the basic principles of sound warehousing have been more gen- 
erally recognized, and warehousing as an industry, not only in the 
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agricultural field but in other commercial fields, has advanced ma- 
terially to the interest of agricultural producers and the public gen- 
erally. The law has resulted in an awakening by the industry to the 
possibilities for development in the field, by those who store commodi- 
ties to what constitutes sound warehousing, and by bankers and lend- 
ing agencies generally to what constitutes sound warehouse collateral. 


D. FUNDS—-ANNUAL EXPENDITURES 


The appropriations from 1916 to 1923 approximated $50,000 per 
year under the original act which applied only to cotton, wool, grains, 
tobacco, and flaxseed. In 1923 the law was amended to increase the 
number of agricultural commodities covered and the appropriation 
was increased to $120,000. From 1923 the amounts appropriated in- 
creased gradually to $256,000 in 1930, $417,500 in 1940, $652,300 in 
1950. These increases are, in general, reflections of the continuing 
trend of increasing coverage of public warehouses under the act. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


1. In the early years of the act, it resulted in increased loans at lower 
interest rates. 

2. It opened up reservoirs of credit in metropolitan centers to pro- 
ducers and merchandisers of agricultural products. 

3. It served as the foundation upon which many farmers and co- 
operative associations rested their financial arrangements, especially 
the large cotton and tobacco cooperatives of the 1920’s. 

4. To many individuals as well as cooperative associations, the 
Federal warehouse receipt has meant the difference between getting a 
loan and not getting one. 

5. The Federal Warehouse Act has awakened many bankers 
throughout the country to a realization of the possibilities of new 
business in the agricultural field. Many bankers who never loaned 
on agricultural products in store, especially metropolitan bankers, saw 
in the Federal warehouse receipt a form of collateral of real merit, 
and many millions were made available to agricultural producers. 

6. The standards of warehousing have been raised materially. In 
many fields, the Federal Warehouse Act has done real pioneering. 
The idea of stating grade in accordance with definite standards on a 
warehouse receipt was given a tremendous impetus by the Federal 
Warehouse Act. 

7. Under the Federal Warehouse Act, basic principles involved in 
“field warehousing” (by organizations and individuals other than the 
warehouse owners and operators who assume custodial responsibility 
for specific commodities in specific warehouses) were presented. The 
enunciation of thes principles caused warehousemen in this field of 
operation to exercise greater care. 

8. The Warehouse Act has made billions available for financing 
agricultural products while in storage and it will continue to serve 
as a real basis for financing. As an adjunct to price-support policies, 
it is invaluable from the standpoint of sound lending. - 

9. Throughout the cotton-producing territory and in many grain 
areas, the licensing of warehousemen has resulted in 10 to 15 percent 
cheaper insurance rates, both on facilities and the stored product. 
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10. ‘The Warehouse Act has created a class of warehousemen in 
whom producers have confidence. This confidence has resulted in 
greater storage of products and the elimination annually of substan- 
tial loss to the economy generally. 


F. SOME ADDITIONAL WORK NEEDED 


It is planned to continue to carry out the work under this act in the 
most effective manner possible. The current demand for service by 
cotton and grain warehousemen is so great that the answering of this 
demand can be only at the expense of proper supervision. In addition, 
demand is frequently made to place additional commodities on the 
eligible list for storage under the act. 


FeperaL Seep Act 
(PMA—Federal—Marketing Regulatory Acts) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To protect users of seeds by assuring that they receive seeds of the 
kind represented and of eerne quality. The Federal Seed Act 
regulates commerce in seeds for planting purposes. Imported seed 
is required to meet oe standards of quality, and seed in interstate 
commerce is required to be completely and truthfully labeled. False 
advertising of seed in interstate commerce is prohibited. 


B. CURRENTLY ACTIVE PHASES OF THIS WORK 


The administration of the Federal Seed Act falls naturally into 
two parts. One is the testing of seed offered for importation from 
foreign countries to determine whether it is in compliance with the 
requirements of the act. Customs officials cooperate in the sampling 
of the seed and the submission of the samples to the appropriate seed- 
testing laboratory. Upon the completion of the tests the customs 
officials are notified whether the seed may be imported. Seeds which 
fail to meet the requirements may be recleaned, relabeled, or exported, 
as the case may be, and this must be done under Federal supervision. 
Imported alfalfa and red clover seed is stained to indicate its origin 
or degree of adaptation for planting within the United States. 

The other principal activity under the Federal Seed Act has to do 
with seed shipped in interstate commerce. ‘The preliminary inspec- 
tion of this seed is carried on primarily by State employees, subject 
to memorandums of understanding between the United States Depart- 
ment of Agriculture and each of the 48 States. Apparent violations 
of the Federal Seed Act are reported by State officials to Federal 
employees for investigation and action. Upon the completion of the 
investigation of violations, disciplinary action is taken in the form 
of warnings issued administratively, or recommendations for court 
action are made to the Department of Justice. 


C. HISTORY AND EVOLUTION OF THIS WORK 


The first Federal seed regulation was the Seed Importation Act of 
1912. The enactment of this law followed studies which revealed the 
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importation for planting purposes of substantial quantities of seed 
that was adulterated or unfit for seeding ee. The original act 
applied only to a few kinds of seed. Subsequent amendments in 
1916, 1926, and 1939 make the present Federal Seed Act applicable to 
more than 225 kinds of seed. During the fiscal year 1950, 7,218 lots 
of more than 100 kinds of seed, valued at approximately $21,000,000, 
were tested to determine eligibility for importation. 

In 1926 the Seed Importation Act was amended to prohibit false 
labeling of seed in interstate commerce. Detailed labeling, however, 
was not compulsory until the Federal Seed Act of 1939 was enacted. 
The strengthening of the interstate provisions of the law followed 
complaints with respect to worthless seed being transported in inter- 
state commerce. Enforcement of the Federal Seed Act has materially 
improved this situation. Since 1940, about 6,000 complaints of viola- 
tions have been investigated, 7 percent of which resulted in criminal 
prosecution. 


D. FUNDS—-ANNUAL EXPENDITURES 


The first appropriation for this activity, $26,000, was made in 1914. 
During the period 1914-39 the annual appropriations averaged $53,600. 
With the added responsibilities anponad by the act of 1939 the appro- 
priation was increased to $62,300 for 1940 and $85,000 in 1941. Sub- 
sequent increases for increasing work load under the new act and in- 
creased costs of operation were granted during the 1940’s. The ap- 
propriation for 1950 was $169,400. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Violations of Seed Act sharply reduced.—The effect of the adminis- 
tration of the act on the care exercised by persons who ship seed in 
interstate commerce is revealed by the fact that, since 1940, 1,221 
different dealers were contacted with respect to apparent violations 
of the act, but only 18 percent could be regarded as repeat violators. 
In three States in which records are available it is indicated that 
during the decade of the 1920’s approximately 33 percent of the field 
seeds in commercial channels were in violation of the seed laws. In 
the decade of the 1930’s this was reduced to 22 percent, and in 1945 
it had been reduced to 7 percent. The reports published by State 
agencies indicate that a definite improvement was evident after the 
Federal Seed Act became effective in 1940. In Indiana, for example, 
the seriously misbranded seed dropped from 15.8 percent in 1939 to 
9.9 percent in 1940 and constantly improved until in 1945 only 5.5 
percent of the 2,055 lots of seed sampled were seriously misbranded. 
The average rate of occurrence of weed seeds in 10 kinds of forage 
crops being offered for sale in Indiana was 17,766 per pound in 1922, 
14,967 per pound in 1938, and 2,833 in 1946. 

Importations of low-grade seeds presented.—With respect to im- 
ported seed, the administration of the act prevented the importation 
during World War II of approximately 500,000 pounds of rape seed 
from Argentina which was misrepresented to be suitable for forage 
purposes. The act also prevented the continued importation of rye 
grass from New Zealand represented to be perennial rye grass when, 
in fact, it was annual rye grass. Several importations of fescue seed 





CONTROL AND REGULATORY SERVICES 2431 


from New Zealand were refused admission because of low germina- 
tion. During the fiscal year 1948, approximately 100,000 pounds of 
radish seed were refused admission from the Netherlands because its 
germination was so low as to make it unfit for planting purposes. 


F. SOME ADDITIONAL WORK NEEDED 


Expansion of inspection facilities needed—The increase of more 
than 100 percent in the workload associated with increased importa- 
tions of seed since World War II has made it necessary to curtail the 
activities in the administration of the interstate provisions of the act. 
This results in more seed reaching the farmer without groper labelin 
or with false labeling. The purchase by farmers and growers of see 
which is worthless or of very low quality can result in serious conse- 
quences in that the planter loses not only the cost of the seed and the 
preparation of his seedbeds but also a full growing season from which 
he receives no return. The Federal Government, having entered the 
field of regulating commerce in seeds, places the farmer in the po- 
sition that he may expect to rely on the quality of seed disclosed by 
the required labeling. Inadequate coverage or policing of interstate 
shipments which may be falsely labeled results in losses to growers 
eo also gives the unethical or careless seed dealer an unfair advan- 
tage over the ethical or careful distributor. An expansion of the test- 
ing and inspection facilities is required to overcome this difficulty. 

Better identification of seed varieties is desirable. Greater signifi- 
cance is being attached to the importance of planting seed of the best 
adapted varieties. Many superior varieties are developed by research 
workers, but their identity becomes lost when they enter commercial 
channels. It is difficult to identify many of the varieties without ex- 
pensive growing tests. There is confusion in commercial channels 
with respect to variety names. Additional work should be done to 
bring about more guidance with respect to the proper names of vari- 
eties of seed in commercial channels and the methods of distinguish- 
ing one from another so that the buyer will be able to place greater 
reliance on the labeling when selecting seed best suited to his needs. 
Compulsory labeling as to variety of vegetable seeds imported from 
foreign countries is provided for in pending legislation. 

Educational work among farmers and seedsmen proposed.—In some 
States the inspection work is inadequate, and in most States buyers of 
seed are not sufficiently well informed with respect to steps that should 
be taken to afford them the greatest protection in obtaining their seed 
supplies. Additional work of an extension or educational nature 
should be undertaken to guide farmers and seedsmen in buying and 
selling of seed subject to the seed laws. 


ADMINISTRATION OF THE UNtTep States Gratin Stranparps Acr 
(PMA—Federal—Marketing Regulatory Acts) 


A. PURPOSE AND NATURE OF CURRENT WORK 


To promote uniform and accurate inspection and grading of grain 
under the official grain standards of the United States in all markets 
and to prevent misrepresentations of the quality or grade of grain in 
interstate and foreign commerce. Currently the work involves the 
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supervision of inspectors licensed under the United States Grain 
Standards Act, the handling of appeals from inspections made by the 
licensees, and investigation and prosecution of violations of the act 
and regulations. 


B. CURRENTLY ACTIVE PHASES OF WORK 


This is a continuous operation. The work of 35 district field of- 
fices is actively directed from the general field headquarters office in 
Chicago, assisted by a Pacific coast headquarters office in Portland, 
Oreg. These headquarters offices serve to maintain uniformity be- 
tween the district offices, who in turn supervise the work of the licensed 
inspectors in their respective districts and handle appeals from in- 
spections performed by the licensees. On June 30, 1950, there were 
485 licensed inspectors, who performed over 2,000,000 inspections dur- 
ing the fiscal year 1950. Field offices handled 74,000 appeals during 
the same period but were unable, because of a shortage of personnel, 
to handle approximately 20,000 additional appeals which had been 
requested by country shippers and others. 


C. HISTORY AND EVOLUTION OF THIS WORK 


The United States Grain Standards Act was passed in 1916. One 
section of the act provides for the promulgation of official standards 
by the Secretary of Agriculture for all grains, including flaxseed. It 
was amended in 1940 to include soybeans. Under the act and regula- 
tions promulgated by the Secretary, inspectors employed by State 
grain inspection departments, boards of trade, chambers of commerce, 
and other trade organizations, and in some cases independently, are 
licensed by the Secretary to apply the official standards. Standards 
are now in effect for wheat, barley, oats, feed oats, mixed feed oats, 
rye, mixed grain, flaxseed, corn, grain sorghums, and soybeans. 

Prior to the passage of this act the inspection and merchandising of 
grain was more or less chaotic. Each large terminal market and sey- 
eral of the States maintained separate inspection departments. Also 
each department had its own standards and methods of application. 
The result was uncertainty and confusion in the intermarket move- 
ment and sale of grain. 

Through the official grain standards, this confusion has been largely 
eliminated. Although the inspection departments of States and trade 
organizations are retained, they function with the aid and counsel of 
district supervisors of the Department, and uniformity is well main- 
tained in the application of national official standards for the grains. 
Inspection service by licensees is available at 239 points throughout 
the United States. 

The act requires that all grain sold by grade in interstate commerce 
must be inspected by an inspector licensed by the Secretary if it 
moves in interestate commerce or for export from or to any of these 
points. The act also provides that any interested party shall have 
the right to Federal appeal from the results of any such inspection. 
The number of appeals seldom exceeds 5 percent of the total inspec- 
tions by licensees. Other provisions of the act prohibit improper rep- 
resentations of grade and quality of grain. Every effort is made to 
serve the industry and to aid shippers in complying with the provi- 
sions of the act. 
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D. FUNDS—-ANNUAL EXPENDITURES 


The appropriation for 1917 was $250,000; this was about doubled in 
1918, and then remained about the same until 1928 when it was in- 
creased to about $700,000. The amount availabe remained between 
$600,000 and $900,000 per year until 1947, when it increased to about 
$1,000,000. Since 1947 increases have been sufficient to partially 
cover increased pay, travel, and other costs. In 1950, $1,158,000 was 
available for this activity. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Under this system of Federal supervision of the inspection of grain 
in terms of official standards and the right to appeal to the Secretary 
of Agriculture, greater confidence exists in atiicsien evidencing the 
grade and quality of grain, thus facilitating trade. An outstanding 
example of this is the present practice of seling grain for export with 
certificates, issued at American ports, accepted as final as to quality 
or grade. 

reviously grain in export commerce was sold on the basis of sam- 
ples exchanged by the contracting parties with a provision for arbi- 
tration in London in case of a dispute. 

This system also promotes confidence on the part of bankers and 
other financial agents in the value of warehouse receipts on grain as 
collateral. It permits confident dealing between buyer and seller with- 
out the necessity for personal inspection of the quality of the grain 
being traded. 

In the domestic market this system has aided the price-support pro- 
grams by providing uniform official standards as a measure of quality 
applied under the supervision of representatives of the Secretary. 
This has been a protection to the Goevernment against loss due to 
variations or inaccuracies in grading or determining the quality of 
the grain. 

F. SOME ADDITIONAL WORK NEEDED 


In supervising the work of licensees there is opportunity for a 
recheck of the grade when grain moves in domestic commerce from 
one market to another. In the case of export shipments, however, there 
is no opportunity to check the grade of the grain after it has been 
loaded aboard the vessel. The present force of supervisors is inade- 
quate to give full supervisory coverage to the inspections of grain for 
export. This is a much-desired field of expansion because proper 
supervision of cargo inspections will prevent unjust complaints as to 
quality from foreign buyers. 

Shippers of grain and other interested parties are entitled to know 
the correct grade of the grain when it is inspected. It has been 
physically impossible to handle all of the appeals requested during 
recent years. Such appeals give the saneited party an official check 


on the accuracy of the grade ayes by the licensee. Therefore addi- 


tional personnel and facilities should be provided to enable the Secre- 
tary to discharge his responsibility under the United States Grain 
Standards Act in handling appeals as requested. 
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ReGuuaTIon or Commopiry ExcHAaNGEs 


(CEA—Regular Funds) 


A. PURPOSE AND NATURE OF CURRENT WORK 


The work of the Commodity Exchange Authority is a8" in 
nature and its basic purpose is to insure fair practice and honest deal- 
ing on the commodity exchanges. Emphasis shifts from one phase 
of the work to another as conditions change, but the basic objectives 
are not altered. They are designed to prevent price manipulation 
and corners, prevent dissemination of false and misleading crop and 
market information affecting prices, prevent cheating, fraud, and 
manipulative practices, insure the benefits of membership privileges 
on contract markets to cooperative associations of producers, insure 
trust-fund treatment of margin moneys and equities of traders, and 
provide information to the public regarding futures-trading opera- 
tions. The size and complexity of this work can be appreciated when 
it is realized that futures trading in the 19 commodities on the 18 
exchanges supervised by the Commodity Exchange Authority had an 
estimated value of $32,351,000,000 in 1950 fiscal year, approximately 
twice as much as trading in all securities on registered securities ex- 
changes in the United States. 


B. CURRENTLY ACTIVE LINE PROJECTS 


1. Licensing —To designate exchanges to conduct futures trading 
in specific commodities, and enforce standards which exchanges must 
meet in order to maintain such designations. To register futures 
commission merchants and floor brokers each year, as required by 
law, and examine exchange rules and regulations to determine whether 
changes are in conformity with-provisions of the act. 

2. Supervision of trading.—To compile, tabulate, and review trade 
reports; to make current market analyses and evaluations; to analyze 
and evaluate price movements; to enforce speculative limits; to re- 
view market news and letters; to maintain a quotation and ticker serv- 
ice; to observe floor trading; to compile and analyze information re- 
lating to cash transactions and delivery practices (delivery practices 
relate to the tender and receipt of the actual commodity); and to 
compile, prepare, and publish information relating to all phases of 
futures trading. 

3. Audits —To make periodic and special audits of brokers’ books to 
insure compliance with the segregation provisions of the law requir- 
ing brokers to set customers’ funds aside and treat and deal with them 
in the manner of a trust fund; to analyze financial statements of 
brokers ; to conduct audits to verify hedging or speculative positions; 
and to assist with investigations and prosecutions. 

4. Investigations —To investigate alleged and apparent violations; 
to conduct special trade-practice audits; to aid in the preparation 
and presentation of evidence in administrative and criminal prosecu- 
tions. 

5. Establishment of speculative limits.—To fix limits on specula- 
tive trading in futures for the purpose of diminishing, eliminating, 
or preventing sudden or unreasonable price fluctuations. 
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C. HISTORY AND EVOLUTION OF THIS WORK 


The marketing of American grains and cotton on the basis of prices 
in the “futures” markets has oe common practice since the Civil 
War period. In 1865 the Chicago Board of Trade adopted rules 
recognizing futures trading as a distinct commercial practice. Fu- 
tures trading on the New York Cotton Exchange began in 1870. 
Futures markets also developed for lard, cottonseed oil, butter, eggs, 
coffee, sugar, and other commodities. 

The buying and selling of futures contracts on big central markets 
furnished a continuous flow of price quotations which came to be used 
by merchants, processors, and farmers in the buying and selling of 
actual cash commodities. It became common practice for grain and 
cotton merchants and processors to “hedge” in the futures markets 
against price risks. The participation of many speculative traders 
greatly increased the volume of trading, and was credited with spread- 
ing and absorbing the heavy-price risks involved in agricultural 
marketing. 

Hand-in-hand with the constructive contributions of futures trad- 
ing, however, many abuses arose—price manipulations, market cor- 
ners, and practices which cheated and defrauded individual custom- 
ers and also distorted prices to the disadvantage of hedgers and the 
general public. Particularly demoralizing were the recurrent market 
corners in which a big speculator acquired and held a controlling lon 
position in a commodity future and at the same time bought up and 
withheld a dominant part of the available cash supplies, for the pur- 
pose of manipulating the price. These corners and price manipula- 
tions and other abusive practices on the commodity exchanges brought 
strong protests from farmers and farm organizations and demands for 
Federal intervention. The first such bill was introduced in 1884 in 
the Forty-eighth Congress, followed over the next 37 years by some 
200 bills. It was not until 1921, however, that the first of such legis- 
lation was enacted, which provided for Federal supervision of futures 
trading in grains only. This was known as the Futures Trading Act 
and was based upon the tax power of Congress. The Supreme Court 
found the act unconstitutional on this basis. Virtually the same 
legislation, however, based upon the commerce clause of the Consti- 
tution, was enacted in 1922 as the Grain Futures Act, and was found 
constitutional. 

Much of the work under the Grain Futures Act was of a fact-find- 
ing character, because of the limited nature of the regulatory power 
granted. During the early years of regulation, investigations of the 
operations of large speculators and their price effect, and of market 
practices, provided a basis for strengthened legislation. Needed 
additional authority came in 1936. Public opinion had been aroused 
by the 1933 grain-price collapse, a recurrence of attempted corners, 
and the failure of a large brokerage house. 

The amendments of 1936 changed the name of the Grain Futures 
Act to Commodity Exchange Act, extended the regulatory powers 
and brought in additional commodities. Cotton, butter, eggs, pota- 
toes, millfeeds, and rice were included in 1936, and amendments in 


1938 added wool tops, and in 1940 added soybeans, fats and oils, and 
meals. 
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The amended act of 1936 placed further curbs on price manipula- 
tion and market corners; and granted authority to establish limits on 
speculative operations of large traders. It outlawed the much-abused 
practice of speculating in price differences in commodity futures, 
known as trading in “privileges,” or “puts and calls.” It strength- 
ened the provisions safeguarding the rights of farmer cooperatives 
on the exchanges. The amendments included specific provisions to 
protect hedgers and other traders against cheating, fraud, and manip- 
ulative practices in connection with commodity futures transactions. 
The amended law also required the annual registration of exchange 
floor brokers and futures commission merchants, and the regulation 
of their activities. 


D. FUNDS-—-ANNUAL EXPENDITURES 


In the early period when the act applied only to grains, annual ex- 
penditur es ranged upward to approximately $200,000. In the period 
from 1937 to World War II, when amendments to the act had strength- 
ened its regulatory powers and added many new commodities, annual 
expenditures reached a level of around $600,000. During the World 
War II period of diminished utilization of some of the Fatares mar- 


kets, expenditures were reduced to a level of approximately $350,000. 
In the postwar years, expenditures have averaged approximately 
$550,000. 

For the 27-year period of regulation of futures trading from 1924, 
the first full fiscal year, through 1950, total expenditures for enforce- 
ment of the act amounted to $8 ,697,603, or an annual average expend- 


iture of $322,133. Expenditures ranged from $71,018 in 1924 to 
$631,065 in 1939. Expenditures were $567,492 for the 1950 fiscal year. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


During the 28 years of its existence the Commodity Exchange Au- 
thority has done much to insure fair practice and honest dealing on 
commodity exchanges. 

It has taken the “mystery” out of futures trading by compiling and 
publishing information concerning every phase of futures trading, 
information which prior to the enactment of this law was largely 
confined to “insiders.” Publication of regular daily reports on vol- 
ume of trading and open contracts constituted one of the most sig- 
nificant achievements under the act, and today these figures are 
standard information for all market users. Under provisions of the 
act, limits have been placed on the speculative trading of large traders 
in grains and cotton, thus helping to prevent manipulation and cor- 
ners. Many cases of fraud, deceit, and dishonesty have been prose- 
cuted, and segregation of customers’ margin moneys and equities has 
prevented the misuse of such funds. 

Prevention of manipulation and corners.—Investigation of “tight” 
market situations are made to determine whether manipulation or at- 
tempts to corner are present. In some years such investigations may 
cover a number of different commodities and markets. A series of 
important cases during the twenties and thirties has tended to deter 
large-scale manipulative and cornering attempts, but has not elimi- 
nated them. In the most recent case which has reached the admin- 
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istrative proceeding stage, the referee’s report upheld the Govern- 
ment’s contention that a large concern and two of its officers had 
cornered Chicago cash eggs and egg futures and manipulated the 
price. 

Prevention of cheating and fraud. —The amendments of 1936 ex- 
tending regulation to deal with improper brokerage practices have 
been effective in preventing many such abuses, although instances 
continue to occur. In one case in 1938, the Commodity Exchange 
Authority brought to light the operations of a notorious bucketer and 
swindler, posing as an investment and commodity “counselor,” who 
took money from more than 3,000 people, most of them farmers. An 
order was issued under the administrative proceedings provisions of 
the act, denying trading privileges on all contract markets. Subse- 
quently he was ‘also found guilty in State court and sentenced to 10 
years’ imprisonment. As recently as 1949, the Commodity Exchange 
Authority charged a Chicago ‘ ‘confidence man” with cheating and 
defrauding customers, resulting in a 13-year prison sentence. In 
1950 another was sentenced to 1 year in prison and fined $5,000. 

Restraints on speculation by foreign groups in United States mar- 
kets.—The wide range of administrative responsibilities under the act 
is further illustrated by two situations of large trading by foreign 
groups. An investigation of a price decline in Chicago wheat futures 
some years ago revealed large-scale short-selling by a trade syndicate 
of the Russian Government. Recommendations were made, result- 
ing in action by the Chicago Board of Trade to prevent such occur- 
rences. In 1950 an investigation showed heavy trading in Chicago 
soybean futures by a group of Hong Kong traders and other Chinese- 
name accounts. In a published report of August 10, 1950, the Com- 
modity Exchange Authority warned against the effects of such trading 
on United States markets. 

Typical compliance actions —Two companies and three of their 
officers engaged in fictitious and “wash” sales in cotton futures on 
the New York Cotton Exchange, and were deprived of trading privi- 
leges. (A wash sale is a fictitious transaction made usually for the 
purpose of creating apparent volume or price activity in the ‘market. ) 

A brokerage house and two of its officers were found to have know- 
ingly carried accounts under fictitious names for the purpose of con- 
cealing from the Commodity Exchange Authority the trading opera- 
tions of the holder of the accounts, and trading privileges were denied 
and registration as a futures commission merchant suspended. 

A commission merchant and its president were found to have ma- 
nipulated spot butter prices on the New York Mercantile Exchange. 

A broker was convicted of deceiving and defrauding his customers 
in connection with futures transactions. 

A large trader was found to have executed wash and fictitious sales 
on the New Orleans Cotton Exchange. 

A broker was found to have failed to register as a futures commis- 
sion merchant and willfully made false representations to customers. 


F. SOME ADDITIONAL AUTHORITY NEEDED 


Because the legislation evolved piecemeal, first as the Grain Futures 
Act in 1922 relating to grains only, then the Commodity Exchange 
Act in 1936 amending and strengthening the earlier law, and more 

78552—51—vol. 3-40 
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recently other amendments extending regulation to a number of addi- 
tional commodities, it has numerous substantive defects. Additional 
authority is needed for the following: 

Inclusion of all agricultural commodities under the Commodity 
Exchange Act: Federal regulation of futures trading should treat 
all agricultural commodities alike. A number of important agri- 
cultural commodities, including sugar, coffee, cocoa, onions, pepper, 
hides, rubber, and wool, are not now under Federal regulation, 
Prices of these commodities registered on futures markets affect mil- 
lions of American consumers. 

Jurisdiction over the amount of margins or down payment re- 
quired of speculators in commodity futures comparable to the author- 
ity over margins on stock transactions by the Federal Reserve Board: 
It is necessary in the public interest to prevent speculation on the 
basis of small down payments from becoming excessive and causing 
erratic price movements. Recurrently in periods of speculative ex- 
citement small traders with very limited finances are induced to 
trade in commodity futures. Markets dependent on such thin 
financing are vulnerable to quick shake-outs when conditions change. 
In many situations the presence of numerous small speculators at- 
tracted by margins as low as 5 to 15 percent brings exaggerated prices, 
either up or down, thus helping to demoralize the market. 

Registration of and supervision over commodity trading advisers 
and pool operators, to eliminate swindlers who prey upon a gullible 
public—many of them are without qualifications or standing of any 
sort. 

Provide authority to require multiple delivery points as needed, 
to prevent uneconomic movement of supplies for delivery purposes. 

Redefine “hedging” and “manipulation,” to clarify present law. 

Require competitive execution of orders, to prevent chicanery and 
fraud every order should be executed openly and competitively across 
the ring or trading floor of an exchange. 

Establish financial solvency test for futures commission merchants, 
to raise the standard of brokers who handle the public’s money so 
that persons who have no financial means themselves cannot get 
possession of funds of the public. 


CROSS REFERENCES 


For additional information especially pertinent to the subjects 
reported on in this chapter, see also: 


BAI—i-4-2, Chapter 1, disease conditions encountered during meat inspection. 

BEPQ—I-n-1, Chapter 31, treating plants and commodities regulated by plant 
quarantines. 

PMA—Cotton statistics, classing, standards, and Futures Acts, Chapter 10. 

PMA—Tobacco Acts, Chapter 17. 





MARKETING IMPROVEMENT 
Chapter 36—Part II 


Foreworp 


The work described in this chapter covers the efforts of the United 
States Department of Agriculture, and to a certain extent of State 
agencies, to improve methods, equipment, and facilities for market- 
ing the products of American agriculture. The need for greater 
efliciency in marketing channels has increased along with the tre- 
mendous expansion of production during recent decades. This need 
was recognized in the Research and Marketing Act which was passed 
in 1946. It has permitted new impetus to be given research, service, 
and educational work in the marketing field that is intended to reduce 
producer-to-consumer price spreads, improve quality, and to prevent. 
spoilage and waste. 

The Research and Marketing Act authorized the United States 
Department of Agriculture and State departments of agriculture to 
cooperate on a fund-matching basis in carrying on local marketing 
service programs. Progress under this joint effort is discussed in 
some detail in this chapter. Also covered is the service and educa- 
tional assistance being given to farmer cooperatives. 

It should be noted, however, that a great many project statements 
in other chapters of the over-all report contain material pertaining 
to marketing improvements, usually on the basis of a specific com- 
modity. Cross references to such material are given at the end of 
this chapter. 
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MARKETING IMPROVEMENT 


[MPROVEMENTS OF Processtne Facinitres AND EquieMENtT ror RuRAL 
PLANts FoR Processtne Farm Propvucts 


(BPISAE—RM : c-217—Federal-State—RMA Funds) 


A. PURPOSE AND NATURE OF CURRENT WORK 


To (1) determine the fundamental engineering requirements of 
plants for processing farm products in rural areas, and (2) develop 
labor-saving equipment and standards of design and operations for 
such plants. Processing is a necessary step in marketing many agri- 
cultural products, and the desirability of rural industries has long 
been recognized. The availability of electric power in rural areas, 
coupled with the great demand for canned, dehydrated, and frozen 
foods, livestock feed, and other farm supplies, opens up a great oppor- 
tunity for many farmers to increase their profts, balance labor require- 
ments, and decrease costs by increasing processing of their products 
and supplies either on individual farms or in rural communities. 
Many such plants have grown up from small beginnings but do not 
have adequate machinery and are unable to turn out high-quality 
products at costs comparable to those of large industrial plants. The 
financial and operating difficulties encountered by these plants are 
primarily due to poor physical arrangement, insufficient machinery, 
and in some cases lack of supplementary enterprises. 


B. CURRENTLY ACTIVE LINE PROJECTS 


RM: c-217-1—Feed preparation and processing plants and equip- 
ment, including dehydration, grinding, mixing, and packaging. To 
develop standards of design, construction, and operations of plants 
and equipment for feed preparation and processing, suitable and 
economically adapted to the Southeast. 

RM: c-217-2—Canning ong and auxiliary processing facilities 


and equipment. To develop improved processing equipment and 
standards for plant layout and operations for greater labor efficiency 
and a higher quality product. 

RM: c-217-3—Locker plants and auxiliary processing facilities and 
equipment. To develop labor-saving processing equipment, deter- 
mine functional requirements for processing services, and develop 
layout plans for an increased supply of high-quality foods for both 
home and commercial use. 

RM : c-217-4—Developing improved equipment and standard plans 
for fruit-packing sheds in Michigan. To anatlen pians for efficient 


packing-house operations and reduce mechanical injury to apples, 
peaches, and pears. 
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RM: c-217-5—Develop labor-saving equipment and standard plans 
for poultry-dressing plants. To develop labor-saving equipment for 
yrocessing poultry, improve techniques, and develop plans for efficient 
Saivieaant operations. 

RM: c-217-6—Peeling and treating poles for fence posts. To de- 
velop inexpensive equipment for peeling poles for fence posts and 
mechanize the handling operations in treating with preservatives to 
reduce costs. 

RM: c-217-7—Field grading of apples and peaches. To reduce 
the number of handling operations in packing plants, conserve cold- 
storage space, and reduce ace rea in packing apples and peaches for 
the fresh market by developing a mobile field grader. 


C. HISTORY AND EVOLUTION OF THIS WORK 


Studies of rural industries, such as freezer-locker plants, com- 
munity canneries, fence-post treating, and feed-processing plants 
were started in cooperation with the University of Georgia Taiing 
1948. Off-farm employment was needed in rural areas because of 
farm mechanization, and the increase in the production of grain crops, 
poultry, and livestock had created the need for new developments 
and the adaptation of plants and equipment to conditions peculiar 
to the South. These investigations brought out the possibilities for 
industrial engineering applications to agriculture and for developing 
small-scale processing equipment for rural plants regardless of their 
geographic location. The work was expanded in 1949 to include 
fruit packing and the processing of fruits and vegetables, and poultry 
processing in New Jersey in 1950. 


D. FUNDS—-ANNUAL EXPENDITURES 


Allotments for 1948, 1949, and 1950 were approximately $27,000, 
$31,000, and $46,500, respectively. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Adaptation of a huller for shelling peas and beans in preparation 
for canning or freezing. The speed and design of a commercial 
huller was changed to adapt it to shelling hand-picked pods of lima 
beans and cowpeas at the rate of 200 to 300 pounds per hour, as com- 
pared with 10 pounds per hour per worker by hand. The improved 
huller, which has been placed on the market, is especially suited for 
use in community canneries and locker plants. 

A machine developed for removing the silks from sweet corn more 
than doubles the performance per worker as compared with the hand 
method. This inexpensive machine, which consists of nylon brushes 
mounted on a acubbe-end ¥4-horsepower motor, has been placed on 
the market. 

Alteration and adaptation of a corn cutter for use in community 
canneries and locker plants——The small hand-fed cutter removes the 
kernels of shucked sweet corn from the cobs at the rate of 18 ears 
per minute and produces either whole grain or cream style corn for 
canning or freezing. ; 

Development of a portable apple grader—A portable experimental 
grader was developed for apples, with a capacity of 60 bushels an 
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hour. Tests showed this grader eliminated bruising, conserved cold- 
storage space through movement of culls and small apples directly 
to processors, and eliminated several handling operations. Asa result 
of this work two manufacturers placed field graders on the market 
for the 1950 season. 

Machine peeler for pine fence posts —An experimental peeler for 
pine posts was developed and used for demonstrating the feasibility 
of doing this operation quickly and economically mechanically. This 
machine operates at the rate of one pole per minute with a crew of three 
men. When chemically treated, pine poles last for many years as 
posts, but the laborious hand peeling heretofore has retarded their use 
for this purpose in the Southeast where pine is abundant. 

Washing, blanching, and cooling equipment for locker plants.— 
Work in cooperation with State agencies has resulted in the develop- 
ment of both hot water and steam-blanching equipment. Plans and 
specifications are available. For water-blanching, a heating unit large 
enough to bring the water to a boil in about 1 minute after the product 
is submerged is most important. A machine in which the product is 
tumbled and sprayed in water for washing, then in steam for blanch- 
ing, and then in water for cooling from the same nozzles, leaves a 
high degree of natural color of the product. 

Lay-out plans for small plants—Developed on a functional basis for 
small canneries, apple packing plants, and locker plant kitchens for 
processing fruits and vegetables, these plans have been helpful to 
processors in the arrangement of their facilities to improve labor ef- 
ficiency. Printed plans have been made available for fruit-packing 


. 
. 


sheds and vegetable-processing kitchens for locker plants, and plans 


also have been developed for small canneries and plants for dehydrat- 
ing sweetpotatoes for livestock feeds. 


F. SOME ADDITIONAL WORK NEEDED 


Adapt and improve seed cleaning, handling, and processing facili- 
ties —W ork on facilities for off-farm country point cleaning, treating, 
and processing should be expanded to meet the needs for the increasing 
production of seed crops, especially in the Northwest and Southeast. 
High moisture content and insect damage cause heavy losses. The 
problem involves machinery and methods for handling, drying, and 
cleaning seed to reduce losses of good seed in the cleaning process, to 
improve viability, cleanliness, and general quality of the seed, and to 
minimize mechanical injury. 

Improved refrigerating and drying facilities in locker plants for 
salt-cured pork in the South.—Pork is the principal product handled 
by locker plants in the South, and much of this cured meat spoils under 
present storage conditions. The locker plant managers encourage 
butchering the year round to reduce peak labor requirements for meat 
processing in their plants, which normally come in the fall and winter 
months. Suitable facilities and refrigerated conditions in the locker 
plant should be worked out for storing the cured meat until it is needed, 
and improved equipment and techniques should be developed for 
curing. 

Adapt community canning plant equipment for glass containers.— 
The vlative cost of metal and glass containers in canning for home use 
tends to favor glass despite breakage. Most community canning 
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plants are set up to use metal containers. Laboratory tests and deve! 
opment work are needed for recommendation in converting to glass. 

Develop equipment and techniques for substituting mechanical fo: 
manual operations in manufacturing cheese.—Little progress has bee: 
made in methods and machinery for manufacturing American cheese 
during recent years as compared with progress made in manufacturing 
other milk products. Work should s undertaken to substitute me 
chanical for manual operations in making cheese and to provide raw 
material for processing cheese products. 


PREPACKAGING OF PERISHABLE HorticuLruRAL PRopUcTs 
(PMA-BPISAE—FCA—RM : a-c-44—Federal-State—RMA Funds) 


A. PURPOSE AND NATURE OF CURRENT WORK 


To develop new and improved methods of prepackaging fresh fruits 
and vegetables which are more efficient and which las 4 expand sales 
by preservation of quality and by simplifying shopping and mea! 

reparation. The current work is particularly concerned with: (1) 
Redacins labor costs of prepackaging produce by developing new 
equipment, improved plant lay-outs, and more efficient packaginy 
techniques; (2) determining the net returns to growers when produce 
is marketed in prepackaged form in comparison with the customary 
bulk containers; (3) determining the comparative effects of various 
transparent films and other packaging materials on the quality and 
salability of the produce; (4) measuring the effect on quality of hold- 
ing prepackaged produce under various commercial conditions; (5) 
preserving the quality of produce by various chemical treatments: 
and (6) determining the consumer acceptance for fresh produce pre 
pared in different ways and packaged in different sizes, types, and de- 
signs of containers. 


B. CURRENTLY ACTIVE LINE PROJECTS 


RM: a-44-1—Improving the prepackaging of vegetables at the 
Baltimore market through physiological studies with the object of 
maintaining quality. To develop and assist wholesale prepackers of 
fresh veget tables f in terminal markets in the adoption of new or im- 
proved packaging materials, treatments, and methods of packaging 
and distributing prepackaged produce for the purpose of preserving 
high quality in produce. To determine whether certain vegetables 
can be packaged more advantageously, from a utilization and physi- 
ological standpoint, at terminal markets rather than in producing 
areas. 

RM: a-44-2—Improving the prepackaging of vegetables and fruits 
in production areas in California and Florida through physiologica| 
studies with the object of maintaining quality. The purpose is ap- 
proximately the same as for RM: a-44-1, except that the work is per 
formed at the production area to determine the feasibility of pre- 
packaging there and of shipping the packaged product to local and 
distant markets. Part of the work in California is under contract. 
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RM: a-44-3—Improving the prepackaging of fruits and vegetables 
in the New York, N. Y., area, through physiological studies with the 
object of maintaining quality. To ‘develop satisfactory methods of 
prepackaging and handling fruits and vegetables in w arehouses and 
retail stores, and in production areas outside New York City, such 
as Long Island, where prepackaging might be feasible due to the short 
period ‘of time required to move the product from field to consumer. 

RM : a444—The influence of prepackaging on the vitamin content 
and changes in chemical composition of ‘fruits and vegetables. To 
determine the effect of holding fresh produce in packages on their 
nutrient content, especially vitamin C and sugars. 

RM: a-44-5—Improving the prepackaging « of apples in the North- 
west through physiological studies with the object of maintaining 
quality. ‘To determine types of materials that are satisfactory for pre- 
packaging apples in consumer units and for shipment to distant mar- 
kets. To: study package breakage and fruit injury incurred in han- 
dling and distribution with the object of improving on regular meth- 
ods of handling. 

RM: c-44—7—Improving the efficiency of marketing and consumer 
acceptance of vegetables by better methods of prepackaging at point 
of production. To develop and assist growers and shippers in the 
adoption of more efficient methods of “packaging and distributing 
vegetables and to increase the salability of the vegetables and to de- 
termine the consumer acceptance and demand for vegetables pack- 
aged in. different sizes, types, and designs of containers. Current 
work is under way in Florida on a number of vegetables and is con- 
ducted jointly with the Florida Agricultural Experiment Station. 

RM: c-44-8—Improving efficiency in marketing and consumer ac- 
ceptance of fruits by better prepackaging methods at point of pro- 
duction. Same objectives as for line project RM: c—44—7, except that 
this line covers fruit instead of vegetables. Current work is under way 
in the fruit-producing areas of Washington, Oregon, California, and 
Maryland. 

RM: c-44~ 9—Improving efficiency in marketing and consumer ac- 
ceptance of fruits and vegetables by better prepackaging methods at 
the wholesale level. To develop more efficient methods of packaging 
and distributing prepackaged produce by wholesalers; to determine 
which commodities can be shipped to the terminal markets in bulk 
and prepackaged there more efficiently than in the producing area; 
and to determine the consumer acceptance and demand for those com- 
modities. Current work is under way in various terminal markets 
in the eastern United States. The Maryland Agricultural Experi- 
ment Station is a cooperator. 

RM: c-44-10—Improving efficiency in marketing and consumer ac- 
ceptance of fruits and vegetables by developing better prepackag- 
ing methods for retailers. Same objectives as for line project RM: c— 
14-9, except that the research is carried on at the retail level rather 
than at the wholesale level or at the shipping point. Current work is 
under way in several cities, including Chicago, Kansas City, Los 
Angeles, New York, Baltimore, Tampa , and “St. Petersburg. The 
Florida Agricultural Experiment Station is a cooperator. 





2446 AGRICULTURAL RESEARCH AND RELATED SERVICES 


RM: c-44-11—Improving efficiency in marketing and consumer ac- 
ceptance of fruits and vegetables by developing better praeene 
methods for cooperatives. To investigate economic problems of pre 
packaging fruits and vegetables that are peculiar to the cooperative 
method of operation, such as the comparative cost of prepackaging 
potatoes by individual growers or by central cooperative packing 
houses. 

C. HISTORY AND EVOLUTION OF THIS WORK 


Intensified interest during the last 5 years in the development of 

new and improved methods of prepackaging fresh fruits and vege- 
tables has developed largely as a result of self-service methods “of 
retailing groceries. Considerable trouble was encountered in adapt- 
ing fresh fruit and vegetables to the self-service method of retailing 
because of their perishable nature and lack of uniformity in quality 
as well as in shape and size of product. A method had to be devel- 

oped, therefore, of packaging fresh produce in consumer-size con- 
tainers that would maintain them in a satisfactory condition and 
permit personal inspection by the consumer. Retailers have taken the 
lead in commercially experimenting with prepackaging various fruits 
and vegetables and now, according to a recent survey, 88 percent 
of supermarket operators prepackage some fresh fruits mn vege- 
tables in their own stores. Because of many remaining unsolved prob- 
lems it is probable, however, that only 5 to 10 percent of the produce 
sold through retail stores is prepackaged. 

This research program has been carried out cooperatively with 
retailers as well as growers and shippers to help solve the problems 
encountered in maintaining high quality in produce and offering 
additional conveniences to consumers at less cost. Growers and ship- 
pers have now become particularly interested in this research program 
as a means of increasing their returns by utilizing high-quality pro- 
duce previously unmarket able, such as short ears of corn which can be 
prepackaged and sold as “servings,” and by eliminating transporta- 
tion and marketing expense on the inedible parts of various fruits and 
vegetables which can be trimmed off and used on the farm for stock 
feed or fertilizer. In view of the need and demand for research in 
this field, the United States Department of Agriculture cooperated 
with leading retailers in setting u experiments to test commercially 
the feasibility of retailing prepackaged fresh fruits and vegetables. 
These preliminary studies were followed by the studies conducted 
under this project which were inaugurated in 1948 and 1949 to learn 
whether it would be more advantageous to prepackage certain com- 
modities on the farm where they were produced or at the shipper’s 
warehouse in order to save the expense of labor and materials to 
repackage them at the retail store. Considerable progress has been 
made in developing commercially successful methods for prepackag- 
ing of apples, sweet corn, cauliflower, and broccoli at the point of 
production, and it is planned to develop more efficient and effective 
methods of prepackaging other cobensonitits near the farm level as 
rapidly as possible. In conducting work under this project four 
contracts and four cooperative agreements have been made with 
State agencies and packers and shippers of fruits and vegetables. 
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D. FUNDS—-ANNUAL EXPENDITURES 


Expenditures for this work have been as follows: 


| PMA | BPISAE FCA Total 


$3, 000 $56, 300 
, 400 107, 700 
, 000 110, 300 


Of the amount expended by PMA in 1949, $20,000 was used for 
research on prepackaging meat, now being done under project 
RM: c—-457 (p. 214 of. ch. 1). Part of the PMA funds have been used 
to finance research by trade groups and the Agricultural Experiment 
Stations of Florida, Maryland, and Washington under contractual 
and cooperative arrangements. Part of BPISAE funds also have been 
used to finance research by trade groups and the Florida Agricultural 
Experiment Station. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Development of a successful method of prepackaging fresh husked 
sweet corn at point of production.—A commercially successful method 
of handling sweet corn was developed by which the sweet corn is 
husked, precooled, cleaned, trimmed to specified ear lengths, and then 
packaged in cardboard food trays and overwrapped in cellophane. 
The fresh packaged corn is then kept under constant refrigeration 
from the time it is packaged on the farm until it is sold to the con- 
sumer. This method of prepackaging fresh sweet corn has permitted 
delivery of superior quality corn to the consumer in a more acceptable 
form. This method has also enabled increased returns to growers 
because the short ears which were formerly unsalable in the husks 
could now be commercially sold by trimming them to 314-inch 
“servings.” The value of the additional yield of corn on the farm 
on which this project was undertaken amounted to about $27,000. 
About 60 percent of the actual weight of the corn is also kept on the 
farm as husks and trimmings and is used for cattle feed, which was 
valued at approximately $6,000 per year. These two items more than 
offset the higher expense of Leckudtnn labor and materials. Studies 
in selected stores also showed an 80 percent reduction of spoilage 
losses in retailing prepackaged sweet corn. This method of mer- 
chandising prepackaged sweet corn has been adopted by a number 
of growers throughout the country and undoubtedly has been an 
important factor in increasing demand for fresh sweet corn. Reports 
giving details of these commercial experiments are now being pre- 
pared to enable wider dissemination of this information to other 
vegetable growers and shippers. 

The development of a method of prepackaging apples at the point 
of production.—As a result of a research project carried out in Oregon 
and Washington, a method of packaging apples in 3-, 4-, or 5-pound 
transparent film bags was developed which has been commercially 
adopted by many apple shippers. An apple bagging chute was de- 
veloped on which a public patent is being obtained, which results in 
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savings of nearly 1 cent per bag through semimechanical filling of 
bags instead of hand filling. Savings in packing labor, combined with 
use of a less expensive cardboard container, practically compensate 
for the additional cost of the consumer-size film bags. The prepack 
aging of apples in transparent film bags offers two simple advantages . 

(1) Deliv ery of higher quality apples i is made possible because they 
are handled less and because a higher moisture content is maintained 
within the package, retarding shriveling and decay a mar 
keting process; and (2) efliciency of inarketing is increased by savings 
in retail labor expense and spoilage losses, because individual apples 
do not need to be placed on the retailer’s display shelf and again 
picked up by hand and placed into a bag by the retail clerk or * the 
consumer. Savings in labor expense to display and sell prepackage:| 
apples were found to ave rage between 8 and 15 cents per box of apples, 
and savings in spoilage losses to av erage from 2 to 9 cents per box of 

2 pounds of apples. In the 2 years since this research program was 
initiated, this method of ae apples in film bags grew from 
practically zero to an estimated 2 to 3 million packages during the 
1949-50 shipping season. 

A report entitled “Prepackaging Apples in the Pacific Northwest,” 
now being prepared for release, will show a detailed description of 
recommended methods of bagging, weighing, and packaging prepack- 
aged apples in shipping containers ; the comparative costs of prepack- 
aging apples in different types of bags and by various methods in 
comparison with packing them in standard apple boxes; the compara- 
tive salability of prepackaged and bulk apples in retail stores in 
respect to type and size of package and range in size and color of 
apples; and also detailed data on “the comparative cost of retailing 
prepackaged and bulk apples. 

Suitability of films for prepackaging produce.—Tests were con- 
ducted on 25 different films on 11 kinds of vegetables to determine the 
films best suited for prepackaging each vegetable. In most instances 
duplicate or triplicate tests have been run on each vegetable. The 
films used were all commercially available one have been recom- 
mended for fresh vegetable and fruit prepackaging. For the tests, 
these films have been used both sealed can perforated, and the pre- 
packaged units have been stored under three refrigerated conditions, 
that is, mechanical refrigerator at 34° F., refrigerator cooled by ice 
in bunker, and top iced. ‘The period held under refrigeration corre: 
sponds to the shipping period from California to eastern markets. 

After the storage period the produce was removed to retail store 
temperature, and examinations were made daily for condition and 
quality. In these studies appearance, incidence of decay and discol- 
oration, odor, and flavor of the produce were noted. In addition, 
nutritional studies were made in which vitamins and sugars were 
determined as an index of quality. Nonpackaged produce was em- 
ployed in all tests as controls for comparison with the prepackaged 
items. Administrative reports describing all these tests have been 
written, and manuscripts are now in preparation for publication. 

Adoption of more adequate refrigeration facilities by retailers of 
fresh fruits and vegetables has been stimulated by this research pro- 
gram. The importance of refrigeration for the more perishable pre- 
packaged fruits and vegetables was conclusively demonstrated by this 
research. It has stimulated both the equipping of trucks, which are 
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used for distribution of prepackaged produce, with adequate mechan- 
ical refrigerating systems, and the installation of refrigerated display 
counters in retail stores. Such equipment helps maintain good quality 
in produce and reduces wastage. 

A detailed report on the extent of produce prepackaging by agricul- 
tural cooperatives and a special study on the cost of prepackaging 
cranberries by agricultural cooperatives have also been published. 


F. SOME ADDITIONAL WORK NEEDED 


Many fresh fruit and vegetable growers and marketers believe that 
the trend toward prepackaging of fresh fruits and vegetables has only 
begun. Even though the progress made in the last. few years has 
been rapid, most fresh fruits and vegetables are still handled in bulk. 
However, there is an urgent need for research in order to realize the 
inherent economies to be gained by prepackaging other fruits and 
vegetables. For example, it appears likely that there would be econ- 
omies in cutting the tops off carrots at the farm and saving the cost of 
transportation ‘and ic ing of carrot tops. Research has alre ady shown 
that carrots, with the tops cut off, if properly packaged and refriger- 
ated, retain higher quality than those with tops left on. But a prac- 
tical and economical method of cvtting off the tops and prepackaging 
the carrots on a commercial basis needs to be developed. Among 
fruits, cherries offer good prepackaging possibilities. They are gen- 

erally sorted by hand, sized, and then placed one at a time into a 
po ing container. They are later removed from this container 
by hand in the retail store and put into a consumer package. The 
possible economies of mechanically transferring cherries at the ship- 
ping point from a belt into a consumer package, such as a transparent 
film bag, should be studied. 

There is need for: (1) Continued investigation of chemical treat- 
ments to prevent spoilage and maintain ood quality of prepackaged 
fruits and vegetables; (2) development. of satisfactory methods of 
insect removal from leafy vegetables which are to be prepackaged ; 
(3) a more basic study of the contents of packages to determine by- 
products of metabolism of various fruits et vegetables, their influence 
on loss of quality, and modifications in packaging which might be 
made to retard deterioration. 

Potential economies of prepackaging a number of fresh fruits and 
vegetables on the farm where they are “produced are apparent because 
of reductions in repeated handling and repacking all the way through 
the marketing system. But research and experience are required to 
develop methods of prepackaging fresh produce on a commercial basis. 


RMA Marxkerinc Service Programs ix Srare DEPARTMENTS OF 
AGRICULTURE 


|PMA RM: c-—430-431-432—Federal-State—RMA Funds) 


A. NATURE AND SCOPE OF PRESENT WORK 


Recognized weaknesses in the agricultural marketing system 
throughout the country led to the provision in the Research and 
Marketing Act of 1946 for matching funds with State departments 
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of agriculture to be used for specified marketing service programs 
designed to facilitate the orderly, efficient movement of high-quality 
products from farms to consumers. These funds are matched with 
State funds dollar for dollar on the basis of approved line projects 
in three broad fields of work, as follows: 

Work Project RM: c-430.—Expanding market outlets for agri- 
cultural commodities through the dissemination of special market 
information and the improvement of distribution and merchandising 
practices. 

Work Project RM: c-431.—Improving and expanding market in- 
formation, basic data, grading, and other marketing services. 

Work Project RM: c432.—Technical assistance to marketing 
agencies in improving operating efficiency. 

At present, 29 States and 2 Territories are conducting 94 line proj- 
ects representing these 3 fields of work. In a particular field, the 
difference in State line projects is in the commodities or in the market- 
ing factors receiving major emphasis, which vary from State to State 
according to types of marketing-service problems existing. For ex- 
ample, one State may give first priority to fruits and vegetables, 
whereas another may give preference to dairy products. One State 
may consider quality standards of first importance, whereas another 
may decide that commodity distribution and merchandising should 
receive first attention. Other States may deal with still other com- 
modities and marketing factors, according to State and local interests. 

The emphasis in a service program changes from year to year, 
depending upon seasonal conditions, the supply situation, market 
demand, or other factors. New problems arise which require solu- 
tion. Most marketing service projects, therefore, need to be flexible 
in scope and to continue for a period of years. Each State, in the 
long run, is likely to deal with all commodities and marketing factors 
of importance to agriculture within the State, the scope of the pro- 
gram or the emphasis given depending upon the need and the re- 
sources available for the work. 

State RMA programs have been subjected to unavoidable delays 
in getting started. Any State department of agriculture desiring to 
participate first has to obtain an appropriation of funds from its 
legislature for matching purposes. After the financial requirements 
have been met, some States have experienced difficulty in employing 
qualified personnel. This has resulted in delay in the initiation of 
some State projects. None of the present projects has been in opera- 
tion for as long as 3 years. Marketing-service programs are carried 
on in cooperation with other State and Federal agricultural agencies, 
and research findings and trade experiences are used wherever possible. 


B. CURRENTLY ACTIVE LINE PROJECTS 


The type and scope of marketing service programs in State depart- 
ments of agriculture in the States and Territories and the various 
agricultural commodities covered are summarized under the three 
work projects as folows: 

RM: c-430.—Expanding market outlets and improving distribu- 
tion. After the crop is produced, several oe nee steps are taken 


in getting the product from the producer to the consumer. Some of 
these steps are taken in the production area, either by the producer 
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or the local marketing agency. First is the preparation of the prod- 
uct for marketing, which involves such processes as cleaning, sorting, 
grading, packing, packaging, labeling, and loading. Manufacture 
in some form may also be involved. Which of these processes are re- 
quired and the methods to be used are determined mainly by the ~ 
of product that is being handled and the needs of the markets to be 
served. The purpose of this preparation is to improve the condition 
and appearance of the product, to identify and safeguard the quality, 
and to facilitate the handling in marketing channels—all of which 
are necessary to satisfy consumer demand. 

After the produce is ready for shipment, the next major step in- 
volves transportation and distribution to areas of consumption. The 
final stage in marketing is redistribution, merchandising, and sale 
in wholesale and retail channels. 

The effectiveness with which each of the foregoing steps in market- 
ing, and the marketing process as a whole, is performed is of primary 
concern to the producer and to the well-being of agriculture in gen- 
eral. Neither the producer nor the marketing agency in many cases 
has adequate information or is fully informed as to the best methods 
to use in marketing. It is the function of the State department of 
agriculture, in conducting a marketing-service program, to assist 
producers and marketing agencies with the best methods to use in 
preparing the product for the market, as grading, packing, packaging, 
and shipping, to provide adequate information for directing ship- 
ments to suitable outlets according to market demand, and to perform 
such other services as may be needed by the producers and the trade. 

For expanding market outlets and improving distribution, 25 States 
and 1 Territory have 43 line projects. These provide for work with 
fruits, vegetables, dairy products, poultry and eggs, livestock, grain, 
and tobacco. For any of these products, the phases of marketing on 
which services are given vary from State to State according to the 
problems existing at a anaes time and place. 

RM: c-431.—Collecting basic data and market information. For 
assisting producers and market dealers to expand market outlets 
and to improve marketing efficiency, a wide variety of information 
is needed. Information on the availability of market supplies by 
location is especially important for buyers and transportation agen- 
cies. It may be necessary from time to time to take an inventory 
of acreage and production by areas, which can be used as a basis for 
estimating seasonal supplies prior to harvest. Data on availability 
of storage facilities and products in storage may also be needed for 
some crops. Current data on market receipts in terminal or con- 
suming markets, market movements by rail and truck, qualities of 
products in demand, market condition, and prices in both the pro- 
duction area and leading central markets are important for use in 
giving direction to shipments. Detailed information on marketing 
facilities and their operations may be needed as a basis for planning 
improvements in this field. 

Whether market information is collected directly or obtained from 
other agencies, it is the function of the State department, as a part of 
other services, to make essential marketing facts available to pro- 
ducers, dealers, processors, and others interested. In this field, 18 
States and 1 Territory have 27 line projects. These provide for the 
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collection and dissemination of basic data and market information 
according to need in the respective States. 

RM: c-432.—Improving marketing efficiency. The marketing sys- 
tem for agricultural products may be unsatisfactory because of 
inefficiency in the performance of any of the steps in the marketing 
process. For example, products of high quality may be damaged by 
improper methods of handling during preparation for market or in 
shipment. In other cases the size or type of package may not. be 
suitable for the needs of the trade and consumers. Market facilities 
where products are handled may be inadequate, antiquated, or poor], 
used, resulting in excessive marketing costs. The marketing agency— 
for example, a cooperatiye marketing association—may be poorly 
organized, poorly managed, or for other reasons fail to give the 
quality of service reasonably expected. It is the function of the 
State department in such cases, as a part of the marketing-service 
program, to work with all agencies in bringing about improvements 
wherever they are needed. 

At present, 13 States have 24 line projects for improving marketing 
efficiency. These, according to need in the several States, involve 
grading, packing, packaging, processing, facilities, organization of 
marketing agencies, and others. 


Cc. HISTORY AND EVALUATION OF THIS WORK 


Following the passage of the Research and Marketing Act in 1946 
and the appropriation of supporting funds in 1947, the first line 
project was approved in October 1947. By January 30, 1948, 53 
projects had been approved for 17 States. During the next fiscal year. 


1949, 77 projects had been approved for 23 States. In the third year, 
1950, 94 projects were operative in 29 States and 2 Territories. 


D. FUNDS-—-ANNUAL EXPENDITURES 


During the 3-year period, total payments to cooperating States 
were as follows: 1948, $221,000; 1949, $491,000; and 1950, $617,600. 
These amounts of Federal payments were matched by equal amounts 
of State funds. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Significant progress can be reported for most of the States which 
have operated for as long as a year. For example, producers and 
shippers in one State have for some time been experiencing increasing 
difficulty in selling early apples. A survey of market conditions 
relating to these apples in 16 cities throughout the country showed 
that the lower qualities could not compete successfully with othe: 
apples in these markets, resulting in deterioration and waste of a 
considerable quantity in the hands of the dealers. As a result of these 
findings, the industry, in cooperation with the State department of 
agriculture, raised the maturity and color standards for No. 1 apples 
and recommended only the higher qualities for distant shipments. 
Similar work is being done with several other fruit products in this 
State as a means of improving market outlets and distribution. 

During the last 2 years, a State department has assisted producers 
and dealers in moving seasonal surpluses of fresh fruits and vege- 
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tables. For example, through guidance in maintaining standard 
grades and labeling of watermelons, the determination of the sizes 
and qualities desired in a number of the consuming markets, and 
safeguarding proper handling and loading at the shipping point to 
avoid damage in transit, this work has resulted in the shipment of 
high-quality melons at favorable prices. Also, in the case of black- 
berries, by planning the rate of picking, quality packing, prompt 
movement to city markets in volume according to demand, and diver- 
sion of a portion of the crop to processing plants, it was possible to 
sell most of the berries at an average price of $3.60 per crate. Prior 
to this effort, only part of the berries were being sold, and those 
brought only about $1.80 per crate. 

The marketing of eggs in many areas is unorganized, resulting fre- 
quently in relatively large local surpluses. Several of the States have 
projects for improving methods of handling and selling eggs. The 
procedure used is to develop grading stations, to concentrate the eggs 
either by direct delivery by producers or by pick-up routes, to grade 
and pack properly, and to arrange for volume sales at suitable market 
outlets according to the quality desired. -In practically all cases the 
market value of the eggs has been increased and local surpluses have 
been reduced. 

In another State, grain storage for wheat is a primary problem. 
Each year prior to harvest, the State department makes a survey by 


areas of grain storage facilities, both farm and commercial, and the 
storage space available for the new crop. A companion preharvest 
wheat survey is also made of seasonal production and quality by 
areas. As a result, opportunity to find storage space can be antici- 


pated, transportation agencies can plan the distribution of their 
equipment according to need, millers and grain buyers know where to 
find the particular qualities of wheat desired, and producers know in 
advance the quality of wheat they have to sell. 

A number of States have made surveys of fruit and nut tree stands 
by acreage, variety, age groups, and production, and by counties and 
local areas. The purpose is to provide a better basis for seasonal 
estimates of market supplies by areas and to furnish this information 
to producers, shippers, processors, and others interested in the move- 
ment of the crop. This type of inventory has been made for grapes, 
berries, and other small fruits, and for livestock, poultry, and grain 
feeds. 

Cranberry producers in one of the States, having had difficulty in 
disposition of the entire crop, requested the State department to 
make a survey of production by areas, varieties, and utilization. The 
facts revealed that the upward trend in production of high-yielding 
but more perishable varieties had created an oversupply situation for 
processing plants and a relative undersupply for the fresh market. 
This information will be used by producers in bringing about a better 
balance in supplies in relation to the requirements of both the fresh 
market and processing plants. 

Several States are working toward improved distribution by improv- 
ing information and promoting better understanding of the use of 
grades and grade standards. As an example, one State worked with 
the State apple commission to assure the arrival at terminal markets 
of the grade and standard of apples that the trade desired. This work 
so improved the marketing of the apple crop that the State apple 
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industry contributed a considerable sum of money to enlarge and 
improve this work. 

Two of the States give assistance to cotton ginners in improving the 
efficiency of their operations, particularly in maintaining the basic 
quality of lint cotton. This is accomplished by guidance in mod- 
ernizing the plant, installation of new and improved ginning and 
cleaning equipment, and operating the machinery in such a manner 
as to prevent gin damage to the lint or otherwise to improve the quality 
and grade. In one of the States, since this service was established, 
the percentage of rough preparation was greatly reduced and the 
grade of cotton was improved as compared with earlier years. Most 
of the gin operators and many of the cotton mills are cooperating. 

With the modern trend in merchandising, more attention is being 
given to packaging for the retail and consumer trade. To meet this 
need for natural cheese, which has commonly been distributed in large 
blocks or wheels of 75 to 200 pounds or more, one of the State depart- 
ments is working to get cheese processing plants to put into practice 
acceptable consumer packages for Cheddars and Swiss cheese. The 
effort includes change in the shape and size of the original block used 
for processing and in the cutting and wrapping of consumer packages. 
The manufacturers of natural cheese are cooperating and results to 
date are promising both in reducing waste in retailing and in giving 
better protection to cheese in distributive channels. 

elas organizations and facilities have often been established 
haphazardly over the years according to need at the particular time 
and place. In some instances, marketing requirements have out- 
grown existing agencies and facilities. Recognizing the need for 
adjustments in the light of such circumstances, several State depart- 
ments of agriculture have endeavored to render assistance where 
needed in organizational structure and operating practices of mar- 
keting organizations, processing plants, and other marketing agencies. 
During the fiscal year 1949, 72 associations were given assistance in 
reorganization and 47 associations were assisted in marketing prob- 
lems. Livestock concentration yards were set up in five areas where 
farmers did not have adequate outlets. In outlying communities 
trucking associations, owned and controlled by farmers, were set up 
to haul livestock to the concentration points or to terminal markets. 


F. ADDITIONAL MARKETING SERVICES NEEDED 


‘Twenty-nine of the forty-eight States and two of the three Terri- 
tories have signed cooperative agreements. Three additional States 
have indicated they wish to enter the program in 1951. Others may 
do soatany time. Several of the cooperating States are participating 
in only one of three lines of work, others in only two lines. It is 
expected that, as matching funds are appropriated by the State legis- 
latures, most of the States and Territories will have signed agreements 
and in the course of time will participate in all phases of the market- 
ing-services program. These, under present conditions, would fall 
within the three general fields of work outlined and would apply to 
the various commodities of interest to the States. 
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OBTAINING ADEQUATE MARKETING, STORAGE, AND 
TRANSPORTATION FACILITIES 


(PMA—Federal—Marketing Farm Products) 


A. PURPOSE AND NATURE OF CURRENT WORK 


The purpose of this work is to determine the principles that should 
be followed in developing efficient marketing, storage, and transpor- 
tation facilities in order that in various localities throughout the 
country, facilities may be constructed which will handle agricultural] 
products at minimum cost and with minimum deterioration and spoil- 
age. Physical handling in the marketing channel is the most im- 
portant single element in the total marketing bill. Facilities for 
marketing are to a great degree inefficient and inadequate, and in a 
few places nonexistent. In some places, it is possible to reduce the 
cost of handling in a given market by as much as 20 percent through 
providing the right kind of facilities. Illustrations are known of 
reductions much greater than this. Despite the knowledge that effi- 
cient facilities are necessary in an efficient marketing sy stem, many 
facilities have been built without knowledge of where they should be 
located, or how they should be designed, equipped, and operated. 
Records show the construction of more than 100 million dollars’ worth 
of market facilities that contributed nothing to improving the effi- 
ciency of marketing because they were improperly located, designed, 
or operated. Thus, the determination of guides that should be fol- 
lowed in planning specific facilities is necessary if the costs of market- 
ing are to be reduced and if specific localities are to avoid the expendi- 
ture of money on improper facilities. 

Under this project, guides that can be used in planning, locating, 
designing, and operating all kinds of marketing facilities are being 
developed as rapidly as possible so that they can be used by any group 
planning the construction of such facilities. 


B. CURRENTLY ACTIVE PHASES OF THIS WORK 


Factors that govern the success of wholesale markets for farm 
products.—To find out what conditions prevail where such markets 
have succeeded and how the conditions have differed in those markets 
that have failed. Current work is limited to assembly markets. 

Factors that govern the success of country elevators.—To determine 
what location, construction, size, equipment, and method of operation 
are most efficient for a country elevator and how such facilities can 
best be financed. 

Arrangement of railroad tracks to facilities in wholesale markets.— 
To determine the difference in the cost of construction and the amount 
of land required for different possible arrangements of tracks to 
buildings and to find out which arrangement will produce the lowest 
cost of loading and unloading into buildings. 

Design of a frozen-food wholesaler’s plant lay-out.—-To determine 
the best design for a frozen-food wholesale plant. 
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Amount + floor space needed in wholesale produce stores to handle 
specified volumes of commodities —To develop information that will 
show the size and amount of facilities that should be built to handle 
specified volumes of products. 

An analysis of the extent to which existing transportation facilities 
meet the requirements for efficient transportation.—To provide a basis 
for work to correct the deficiencies on individual transportation 
facilities. 

C. HISTORY AND EVOLUTION OF THIS WORK 


For more than 30 years there has been a growing recognition that 
many of the marketing facilities for the handling of farm and food 
products throughout the country are inadequate and inefficient. This 
condition unnecessarily increases the cost of marketing and impedes 
the flow of farm products through the marketing channel. In the 
fall of 1935 the Department began on a limited scale to make studies 
to find out the common deficiencies of facilities and how new ones 
should be designed. ‘These earlier studies showed to be common such 
deficiencies as a lack of direct rail connections to buildings, traffic 
congestion, improperly designed buildings, and lack of proper 
equipment. 

In 1938, a report was published describing the unsatisfactory con- 
ditions in wholesale fruit and vegetable markets and pointing out 
some features that should be avoided in | eng new markets. 
Later, a similar analysis was made of poultry and egg marketing 
facilities. But it was not until 1947 that funds were appropriated in 
sufficient amount to make it possible to determine what constitutes 
an adequate facility ; what principles should be followed in developing 
specific plans for facilities; what are the best ways of organizing, 
financing, and operating facilities; what kind, size, and amount of 
facilities are needed under varying conditions; and, where facilities 
have been built, what savings were made by them and what further 
improvement could be made. 

When the Research and Marketing Act of 1946 was passed, the 
Department was directed to assist specific localities in developing 
plans for individual market facilities. Since that date, separate plans 
have been developed, upon request, upon project RM: c-75 (p. 2463) 
for market facilities in more than 30 localities, and these studies in 
individual places have drawn heavily on the principles established in 
this basic research. The planning of specific facilities by the Depart- 
ment and others has developed so fast that it has not been possible to 
develop principles or standards fast enough to meet the needs. 


D. FUNDS-—-ANNUAL EXPENDITURES 


This work was begun in the Bureau of Agricultural Economies in 
1935. Part of it was transferred to the then Agricultural Marketing 
Administration in 1942, and by 1948 all of it was in the Production and 
Marketing Administration. Until 1947, approximately $10,000 per 
year was expended. Since that time the work has been financed as 
follows: 


$65,510 
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E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Wholesale fruit and vegetable markets in 40 cities—In 1938 a study 
was completed of the wholesale market facilities for fruits and vege- 
tables in the principal cities throughout the country. This study 
showed that a number of wasteful practices existed in the handling 
of products in practically all of the markets of the country, and the 
report issued suggested a number of things that should be avoided in 
planning any new markets. The results of this study stimulated in- 
terest in improving facilities and were widely used by agricultural 
colleges, members of the produce trade, and officials in the various 
localities in studying their own market conditions. 

Wholesale poultry and egg markets in 30 cities —This study was 
made to find out the same facts about poultry and egg marketing facili- 
ties as were found out in the study outlined above for fruit and vege- 
table markets. The defects common to the 30 representative markets 
were determined and the report released shows members of the trade, 
farmers, and others what conditions should be corrected in planning 
improved poultry and egg markets. 

Frozen food handling facilities and methods.—A study was com- 
pleted during fiscal year 1949, the purpose of which was to find out 
what types of facilities and methods of handling frozen foods are 
most efficient and to determine the inadequacies of present facilities. 
This report was needed because of the fact that distributing foods in 
frozen form is relatively new, and is a method which offers consider- 
able promise in expanding the distribution of these products. Little 
was known about the proper design, location, and method of operating 
frozen food handling facilities, so wide use has been made of the 
results of this study by persons throughout the frozen food industry 
in locating distributing plants, designing warehouses, planning better 
transportation, etc. 

Determining who should build and finance wholesale marketing 
facilities—As people became interested in building wholesale market- 
ing facilities it became important to know what method of financing 
and control of such facilities worked out best in the public interest. 
Facilities have been built by private corporations, railroads, farm 
cooperative associations, city or State governments, and public bene- 
fit corporations. This study was made to determine how well in actual 
practice each of these methods has worked out. The results of the 
study indicated that a public benefit corporation was the most satis- 
factory means of building and operating large market facilities. As 
a result of this determination the Council of State Governments drew 
up a model law which it submitted to the various States to use in creat- 
ing public benefit corporations to provide such facilities. Many States 
have enacted laws based on this recommendation. 

Developing a model to demonstrate satisfactory marketing facili- 
ties—Most people found it difficult to visualize an efficient market 
facility. At first an attempt was made to show proper design by 
drawings and blueprints supplemented by descriptions, but this did 
not satisfactorily convey the idea. ‘Therefore, scale models of the 
various types of buildings that would be incorporated in facilities of 
different kinds for handling agricultural products at different places 
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throughout the marketing channel were developed. By means of 
these models, it was possible to set up miniature facilities which could 
readily be understood. These models have been used extensively and 
effectively in presenting plans for market facilities in man y deeakiiee. 

Amount of floor space needed in produce stores to handle specified 
volumes.—In the planning of markets in specific localities, one prob- 
lem encountered is the tendency to overbuild because of a lack of stand- 
ards for determining how much floor space is necessary to handle given 
volumes of business. This study was undertaken to determine for 
the more efficient facilities throughout the country how much floor 
space is required to handle specific quantities of various commodities. 
The results have been widely used in planning markets in specific 
localities. 

Factors that govern the success of wholesale markets for farm 
products—As the work on improving market facilities progressed, it 
became evident that a large portion of the facilities built in produc- 
ing areas—farmers’ markets, so to speak—failed, and that there were 
no criteria for determining what factors were essential to their suc- 
cess. A general survey was undertaken to determine what conditions 
existed in those markets which have succeeded and what conditions 
were found in those places where the markets failed. As a result of 
this study, it is possible in planning markets in specific localities to 
show what conditions will have to-be met if a facility is to succeed. 
Such advice not only prevents the waste of money in useless facilities 
but also tends to prevent the creation of too many facilities, which 
would increase the cost of marketing. 


F. SOME ADDITIONAL WORK NEEDED 


Since practically all of the handling of agricultural commodities of 
all kinds throughout the marketing channel takes place in marketing, 
storage, and transportation facilities, it is important that all such 

facilities be properly designed, located, and operated if the marketing 
system is to be efficient. Excess handling must be reduced. Labor 
must be made more productive. Protective facilities must be pro- 
vided. With so little known as to what constitutes a proper market- 
ing, storage, or transportation facility, a tremendous amount of addi- 
tional research is needed before it can be known how and where to 
build facilities. The following questions illustrate some of the answers 
that are badly needed: How can it be determined what is the proper 
location for all types of marketing facilities? How close together or 
how far apart should marketing facilities of a particular kind be in 
order to provide lowest handling costs? To what degree should mar- 
keting facilities be centralized in one area? What is the proper size, 
design, and method of constructing each type of marketing facility, 
such as grain elevators, milk plants, frozen-food sections of retail 
stores, cold-stor: ige warehouses, tobacco warehouses, wool warehouses, 
and cotton warehouses? What is the proper lay-out and design for 
fruit-packing houses, poultry-processing plants, tobacco sales ‘floors, 
and similar facilities in or near the producing areas? 

Some of the more detailed questions for which answers are needed 
include the following: How wide should wholesale produce buildings 
be in proportion to their depth? How high should platforms be above 
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street level? Is it possible to control temperature in wholesale houses 
handling perishable foods? 
The importance of getting the answers to such questions as these 
can be shown best by fa ‘inging out the fact that in some cases where 
proper marketing facilities have been provided with proper kinds of 
equipment in them, it has been possible to reduce handling costs by 
as much as 75 percent. The only way marketing costs can be held down 
is by making the operations of the marketing system efficient, and the 
proper kinds of marketing, storage, and transportation facilities can- 
not be developed without adequate standards or guides to apply in 
developing plans. 


ExpanpInc Marker Ovutiets AND Improvine DistTRIBUTION OF 
AGRICULTURAL Propucts In CoopERATION Wirnu State AGENCIES 


(PMA RM: c—-S6 Rev.—Federal-State—RMA Funds) 


A. PURPOSE AND NATURE OF CURRENT WORK 


To (1) provide a central point of contact within the Department of 
Agriculture to which all State departments of agriculture, bureaus of 
markets, or other appropriate State agencies may look for assistance 
and guidance in initiating cooperative RMA marketing service pro- 
grams, and to better coordinate their activities; and (2) increase the 
consumption and utilization of agricultural products and thus reduce 
prospective surpluses through (@) encouraging adoption of new uses 
or outlets, (6) surveying distribution of fresh, canned, frozen, dried, 


or other forms of agricultural eere so as to locate areas inade- 


quately and irregularly supplied, and (¢) working with market offi- 
cials, growers, shippers, and others in analyzing marketing practices 
in areas where local surpluses are expected in order to improve mar- 
keting practices and develop greater market outlets. 


B. CURRENTLY ACTIVE LINE PROJECTS 


RM: c-86-2—Developing new markets and improving marketing 
practices to prevent local surpluses of fresh fruits and vegetables. To 
aid in preventing or minimizing local surpluses of fresh fruits and 

vegetables by carrying on service work with shippers, and to some ex- 
tent with growers; to bri ing about improvements in grading, packing, 
handling, ‘and merchandising methods as a means of making the prod- 
uct more acceptable to the trade and to consumers. Also, to analyze 
the present distribution pattern and merchandising practices and to 
aid in locating new and enlarged markets for fruits and vegetables 
being produced in areas where surpluses have occurred or are ex- 
pected to occur. 

RM: c-86-3—Improving quality of processed fruit and vegetable 
packs to obtain broader markets. ‘To work with processors, particu- 
larly in areas where individual operations are on a small scale, to im- 
prove the general quality of processors’ packs and thus open up mar- 
ket outlets not previously available. 

The over-all administration of cooperative marketing service work 
in State departments of agriculture, which is authorized by title IT of 
the Research and Marketing Act, is also centered in this project. (See 
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statements covering projects RM: c-430, 431, and 482, p. 2449.) 
Through this project, marketing specialists assist and guide the States 
in planning and conducting eouuetiinn service programs which are 
adapted to the needs of the individual States. Another equally im- 
portant function of the marketing specialists is to coordinate the activi- 
ties of the several States and facilitate the interchange of information 
between States concerning type of service program and methods used 
in other States which may have been faced with similar or identical! 
marketing service problems. 


C. HISTORY AND EVOLUTION OF THIS WORK 


This project was approved in 1947, following the passage of the Re- 
search and Marketing Act of 1946. Previously cooperative work with 
State departments of agriculture had included only such activities as 
grading, administering regulatory laws, market news, and crop and 
livestock reporting. 

Title IT of the Research and Marketing Act authorized cooperative 
marketing service work with the States of a greatly expanded nature. 
Such programs were subsequently sathornat in the three broad fields 
of service work covered by projects RM: c-430, 431, and 432, and the 
essential administration and coordination of the work among States 
was provided for under this project. Funds were first made available 
for matching with States, for the conduct of approved marketing serv- 
ice programs, in fiscal year 1948, when the initial Research and Mar- 
keting Act appropriation was made. During that year 20 States 
matched funds for the conduct of approved programs in over 50 lines 
of work. 

While most of the work related to this project has been carried out 
directly by State departments of agriculture, PMA has been directly 
responsible for a number of activities, in cooperation with State agen- 
cies, trade groups, and others. The current activities of PMA are 
indicated by projects RM: c-86-2 and RM: c-86-3, above. The PMA 
work has sought to develop new uses and enlarge market outlets for 
fruits and vegetables in geographic and other market areas and sectors 
not adequately supplied. It stressed the movement of seasonal and 
chronic surpluses of fruits and vegetables into consumption through 
normal channels of trade in order to improve returns to producers 
and thus relieve the United States Department of Agriculture of some 
of the necessity for continued price support, diversion, and other price 
stabilization measures. 

The work has included such activities as gathering and summarizing 
the results of experimental and other work on tien Sead of potatoes 
to livestock ; assisting processors in improving the quality of processed 
fruits and vegetables packed in the Georgia-Alabama-Louisiana-Mis- 
sissippi-Texas region, including canned sweetpotatoes, canned black- 
eyed peas, okra, frozen strawberries, broccoli, cauliflower, and greens; 
and improving the marketing of fresh vegetables in areas where sur- 
pluses had occurred frequently or were expected to occur, under which 
attention has been given to west Texas potatoes, snap beans produced 
in the region of southwestern Virginia, northwestern North Carolina, 
and northeastern Tennessee, spinach grown in the Norfolk area of 
Virginia, and sweetpotatoes produced in Virginia and Maryland. 
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D. FUNDS—-ANNUAL EXPENDITURES 


During the 3-year period of operation, annual expenditures have 
been as follows: 1948, $51,700; 1949, $86,300; and 1950, $87,100. 


E, EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


States assisted in developing marketing service programs.—A small 
staff of qualified marketing specialists has provided guidance and 
assistance to the various States by developing cooperative service proj- 
ects intended to improve marketing practices. Marketing service pro- 
grams in each State have been coanteaiad with related work in other 
States and in the agencies of the Department. As the programs have 
progressed, cooperation between the States has been encouraged and 
the interchange of information and ideas between States has been 
facilitated in order to expedite the adoption of better marketing 
practices. 

Twenty-nine States and two Territories have initiated marketing 
service programs, with matched funds, under 94 line projects. The 
development of these programs has resulted from extensive consulta- 
tion with each State concerning local marketing problems urgently 
in need of solution, and based upon a knowledge and evaluation of 
methods, programs, and results in other States which have experienced 
similar problems. Regional meetings have been held annually with 
representatives of cooperating States during which current programs 
were evaluated and representatives of each State had the opportunity 
to study marketing-service programs under way in other States. 
These conferences have been of much assistance in coordinating the 
programs and in developing broad, long-range marketing programs 
related to marketing problems of more than one State. Conferences 
have also been held with representatives of States not matching funds 
in order to obtain a maximum knowledge of all marketing-service 
efforts in all States. 

Use of cull potatoes as livestock feed stimulated.—Experimental 
work by other agencies and data on the feeding of cull and low-grade 
potatoes to livestock were summarized and published in February 
1948. This work on the feeding of potatoes to livestock has resulted 
in the increased use of cull and low-grade potatoes for livestock feed, 
particularly in areas in the South where few potatoes previously had 
been fed. 

Sweetpotato canners’ packs improved.—Canners of sweet potatoes in 
Texas, Louisiana, and Mississippi have reported that a market for 
high-quality canned southern yams has been established in part as a 
result of the informational and service work conducted under this 
project, aimed at improving the quality of packs of processed fruits 
and vegetables. About 4 years ago canners of sweetpotatoes were 
having extreme difficulty in marketing their packs, partly because of 
rather indifferent quality of the product. Following extensive work 
with processors, with analysis of their processing methods and the 
type of raw material used, there has been notable improvement, and 
canned sweetpotatoes have been in good demand. During the 1949- 
50 season some canners were unable to fill all orders, although the pack 
was more than double that of each of the two preceding years. It 
now appears that the canning of sweetpotatoes in Texas, Louisiana, 
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and Mississippi will continue at a level considerably greater than 
before the war. The canning industry will give growers an outlet for 
grades and qualities of raw sweetpotatoes that are not generally sold 
for fresh use. 

Snap bean growers assisted in marketing.—A study of the market- 
ing of snap beans in the Virginia-Tennessee-North Carolina area indi- 

cates that growers and shippers ‘an improve market acceptability of 
snap beans grown in that area by following improved harvesting and 
marketing practic es. These improved practices include more careful 
handling and grading, better timing of marketing, and other improve- 
ments. They should improve growers’ returns from marketing snap 
beans through normal channels of distribution. 

Better methods fostered in marketing spinach.—Results of the sur- 
vey of marketing spinach in the Norfolk area indicate that improve- 
ments in har vesting and handling the crop can be made there. The 
recommended improvements will, if adopted, result in wider market 
acceptance for spinach produced in that area and should alleviate 
marketing difficulties and recurrent surpluses. 


F. ADDITIONAL MARKETING SERVICE WORK NEEDED 


Continued coordination of State work necessary.—Continuation of 
the over-all administration of the cooperative marketing service pro- 
grams with the States is essential if the work is to be coordinated 
properly with related activities in other States and Department 
agencies. As matching funds are appropriated by legislatures in addi- 
tional States, the number of cooperating States will increase. Much in- 
formation available on the results of research, technological develop- 


ments, and changes in marketing organizations, agencies, and facili- 
ties, or improved merchandising and distribution practices, should 
be more’ fully utilized in marketing service programs to improve 
operating efliciency. In the solution of many of the marketing serv- 
ice problems there is a need for additional data and marketing infor- 
mation relating to supplies, surpluses, movements, and location and 
types of marketing f facilities. Certain surpluses, often of a local na- 
ture, are only the result of the failure of the growers and local ship- 
ping interests to prepare and market their products according to the 
best modern methods. Often marketing agencies overlook new uses 
or new outlets which could readily absorb surpluses or improve 
prices. 

Improvements needed in more vegetable packs—Continuation of 
work with packers in the southern areas is needed to include other 
fruits and vegetables. Additional work similar to that conducted with 
the sweetpotato packers in Mississippi, Louisiana, and Texas should 
be undertaken with canners of at eyed peas, particularly in Geor- 
gia and Alabama, where canners have had difficulty in disposing 
of their pack. Improvement in the quality of the yack of canned 
black-eyed peas should increase the market acceptability of the prod- 
uct and make it possible for growers to sell their crops at more satis- 
factory prices. ‘There is need also for improvement of the packs of 
canned okra, frozen strawberries, frozen broccoli, frozen cauliflower. 
frozen greens, and probably some of the other fruits and vegetables 
being processed in the region of Georgia, Alabama, Mississippi, Loui- 
siana, and Texas. Only a small number of areas have been included in 
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the study or problems faced by producers in areas where certain 
fruits and vegetables are now in surplus or are likely to be in sur- 
plus. This w ork should be expanded to include studies of additional 
Pee and areas, since there are almost unlimited possibilities 
for developing gre: ater market acc eptability and enlarged outlets 
through the normal channels of trade. 

Better maintenance of quality of perishables needed.—W ork is need- 
ed to determine the actual quality and condition of fruits and vege- 
tables offered at retail, particularly those in surplus, and to point out 
ways in which quality can be achieved and maintained at each stage in 
the distributive process. From the work to date, it seems quite prob- 
able that the inferior quality of many products being offered for sale 
at retail is one of the causes for consumer resistance, and is a possible 
contributing factor causing surpluses in some producing areas. Many 
products are of poor quality and condition when offered to the con- 
sumer because defective fruits and vegetables have not been removed 
in the grading processes, packaging is poor, or-handling during trans- 
portation or sale is improper. 


DEVELOPING, DEMONSTRATING, AND Promotine More Erricitent Mar- 
KET Faciuirtms; OrGANIZATION AND Equipment FoR HANDLING 
Farm Propucts ar TERMINAL AND SECONDARY MARKETS AND Con- 
CENTRATION PoINTs 


(PMA-FCA—RM: c-75—Federal—RMA Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To (1) expand the outlets for and reduce the cost of handling fruits, 
vegetables, poultry, eggs, meats, and other agricultural products in 
producing areas, concentration points, and second: ary and terminal 
markets by planning and promoting the construction of proper facili- 
ties for assembling, grading, packing, storing, shipping, and distribut- 
ing these products; and (2) determine (a) the comparative effi- 
ciency of different types or combinations of types of equipment for 
the physical handling of packages of food products in the warehouses 
of wholesalers and bales of cotton in public warehouses, (/) deter- 
mine the amounts of equipment needed for the most efficient han- 
dling of specific work loads, and (¢) develop improved methods of us- 
ing such materials-handling equipment for performing specific opera- 
tions. 

B. CURRENTLY ACTIVE LINE PROJECTS 


RM: c-75-1—Making studies and developing plans in specific lo- 
calities for improved concentration and sec -ondar "y market facilities 
for farm and food products. To provide plans showing the kinds and 
amounts of facilities needed and their proper location, and to pro- 
mote the construction of such market facilities in specific producing 
areas and consuming centers for the most efficient handling of agri- 
cultural products. Concentration markets include the markets at the 
assembly points in the producing areas, such as fruit and vegetable 
shipping-point markets, liv estock auction markets, and tobaceo ware- 
houses, and the markets in some of the larger cities where certain 
kinds of agricultural products are reconcentrated for shipment to 
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terminal markets. Secondary markets are usually described as job- 
bing markets. Most of the receipts on this type of market are brought 
in from nearby terminal markets. 

RM: c-75-2—Determining the possibilities of reducing the cost of 
physical handling through the use of various kinds of equipment and 
promoting the use of such equipment. To find ways of reducing the 
cost of physical handling through use of various kinds of materials- 
handling equipment, to report the results of such findings to all types 
of healers and to promote the introduction at all stages of the mar- 
keting system of those types of handling equipment which will reduce 
costs. 

RM: c-75-3—Making studies and developing plans for improved 
market facilities for farm and food products in specific terminal mar- 
kets. To provide plans showing the kinds and amounts of facilities 
needed and their proper location for the most efficient handling of 
agricultural ee and to promote the construction of such facili- 
ties in specific terminal market centers. Terminal markets are the 
markets in the larger cities or areas where most of the receipts termi- 
nate or are distributed locally. 

RM: c-75-5—Development and promotion of more efficient methods, 
equipment, and facilities for the handling and storage of raw cotton. 
To determine, on an industry-wide basis, the most efficient types, or 
combinations of types, of materials-handling equipment, the most effi- 
cient methods of using such equipment, the amounts of equipment 
needed to perform most efficiently the physical handling of cotton in 
warehouses, and the modifications in lay-out and design needed in such 
facilities to permit the most efficient use of modern materials-handling 
equipment. 

C. HISTORY AND EVOLUTION OF THIS WORK 


In a report dated June 3, 1919, the Federal Trade Commission 
pointed out the inadequacy of market facilities for handling perish- 
able foods in many of the larger cities and concluded that these anti- 
quated facilities were responsible for much of the loss, waste, and 
excess cost involved in the marketing of such products. In a later 
report it recommended that the Department of Agriculture be au- 
thorized and directed to cooperate with States and municipalities in 
studying local markets and in planning for the construction of needed 
facilities. The first work undertaken by the Department in this field 
was a study of the Philadelphia wholesale fruit and vegetable market. 
A report on this study was released in December 1936. The Phila- 
delphia study was followed by studies in Augusta, Dallas, Kansas City, 
St. Louis, and New York during the period 1937-41, inclusive. In 
the report on the New York market it was pointed out that the cost 
of moving a carload of fruits and vegetables from the city limits to 
the ultimate consumer was almost as much as the cost of producing 
and transporting them to the city limits and that substantial reduc- 
tions in a number of items of cost, saving more than $8,000,000 annual- 
ly, could be made by providing more adequate and properly located 
facilities. 

During World War II work in this field was held to a minimum. 
In recent years studies have been made and plans developed for mar- 
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kets in Jackson, Miss.; Tampa, Fla.; Miami, Fla.; New Haven, Conn.,; 
Atlanta, Ga.; Hartford, Conn. ; Columbus, Ohio; Houston, Tex.; St. 
Louis, Mo.; Norfolk, Va.; Milwaukee, Wis. ; Indianapolis, Ind.; Bos- 
ton, Mass.; Baltimore, Ma.; Cleveland, Ohio; Huntington, W. Va.; 
Richmond, Va.; Baton Rouge, La.; Benton Harbor, Mich.; Leesburg, 
Fla.; Melbourne, Fla.; Columbia, S. C.; Greenville, S. C.; San An- 
tonio, Tex.; Little Rock, Ark.; Savannah, Ga.; Trenton, N. J.; Tulsa, 
Okla.; Tyler, Tex.; Jacksonville, Tex.; Raleigh, N. C.; Louisville, 
Ky.; and at various points in Arizona. 

On the basis of information assembled, plans are developed for each 
locality showing the kinds and amounts of facilities needed, such as 
stores or warehouses, sales sheds for farmers and truckers, and other 
structures. Then market lay-outs are prepared for one or more suit- 
able sites. The total estimated costs of new markets, including the 
costs of land placed in condition to build, range from approximately 
$200,000 in cities such as Raleigh, N. C., to roughly $14,000,000 in a 
city such as Boston, Mass: Estimated annual savings in handling costs 
on the new markets range from $40,000 to $4,000,000. Studies are cur- 
rently under way in San Juan, P. R., Asheville, N. C., and Nashville, 
Tenn. Requests from some 30 cities or local areas for aid in develop- 
ing marketing facility plans remain untouched. 

Studies of various types of marketing facilities, made during past 
years, have definitely shown that labor or porterage costs call be 
reduced through the proper lay-out and design of such facilities. 
These studies also indicated that additional savings in labor costs were 
possible through the adoption by trade —_ of better methods of 
using labor for performing the physical handling operations in their 


stores or warehouses, ae the use of modern materials-handling 


equipment. Accordingly, work on an industry-wide basis in the stores 
or warehouses of wholesale food distributors was inaugurated in 1947. 
Work in cotton warehouses was inaugurated in 1948. In both types of 
plants time studies are conducted to determine the man- and machine- 
hours required to perform specific handling operations with different 
types of equipment, using different methods and under variable condi- 
tions with respect to package types, facility lay-out and design, etc. 
Studies are also under way to develop data on the cost of ownership 
and operation of different types of equipment. Labor and machine 
costs will then give a basis for efficiency comparisons and will indicate 
possible savings. Improved methods of using equipment presently 
owned are also being emphasized in these studies. 


D. FUNDS—-ANNUAL EXPENDITURES 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


_ Construction of proper market facilities —Studies made of promo- 
tional work conducted under this project have culminated in the 
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construction of new market facilities at Augusta, Ga.; Atlanta, Ga.; 
Kansas City, Mo.; Jackson, Miss.; Greenville, S. C.; and Trenton, 
N. J.; and in the improvement of existing markets at Dallas, Tex.; 
Miami, Fla.; and Benton Harbor, Mich. Although most of the new 
facilities have been in use for a relatively short time, studies and 
observations bear out the findings and conclusions with respect to more 
efficient operations and savings in handling costs. In addition to the 
localities previously listed, at the time this summary was written new 
markets were under construction at St. Louis, Mo.; San Antonio, 
Tex.; and Columbia, S. C., and grading of the site for a new market 
at Hartford, Conn., had been completed and it was expected that a 
contract for construction of facilities would soon be let. Other cities 
where studies have been made are in various stages of perfecting plans 
for financing market improvements, acquiring sites, or developing 
detailed plans and specifications preparatory to letting contracts. 

Materials-handling research is pointing the way toward savings in 
labor costs.—Observations of the time required and methods used in 
materials-handling operations in produce stores and cotton ware- 
houses show that it is possible for handlers of these commodities to 
effect savings of as much as 40 percent in their labor costs for certain 
operations by adopting improved or revised methods of using their 
present materials-handling equipment. The data from these studies 
and analyses are being made available to the two industry groups 
directly concerned, through meetings and special reports and publica- 
tions. Since these improved methods do not involve the purchase of 
equipment, they are finding a ready acceptance by individual dealers 
and warehousemen. Studies of comparative efficiencies of different 
types or combinations of types of materials-handling equipment have 
not progressed to the point that definite conclusions can be drawn, 
under all variable conditions. 


F. SOME ADDITIONAL WORK NEEDED 


Acceleration of work on studies and planning of facilities in specific 
localities is needed if the many requests for this assistance are to met 
promptly and the work is to be kept on a current basis. As previously 
pointed out, some 30 requests await action. 

The work being done needs to be expanded to include more kinds 
of facilities because up to this time personnel have been available to 
develop plans for only limited types of facilities. Nothing has yet 
been done to develop plans for facilities for many kinds of farm and 
food products. 

E'atension of materials-handling reseach to other commodity groups 
and other stages in the marketing system is needed.—Only a meager 
beginning has been made in materials-handling research with the 
two studies currently under way, even though the results thus far have 
proved that labor costs, which account for around 50 percent of the 
total marketing bill, can be reduced without any great outlay for new 
equipment, and reduced still more with the right kind of facilities 
and equipment. 

The Farm Credit Administration works in cooperation with the 
Production and Marketing Administration on the interest of coopera- 
tive associations in farmers’ shipping point markets. 
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DEVELOPMENT OF Improvep Merci aNpIsinc Mreruops in WHOLESALING 
AND Reratmine AGRICULTURAL Propucts 


(PMA—-RM: ¢-3893—Federal—RMA Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To (1) develop merchandising methods, techniques, and practices 
in the marketing of agricultural products which will reduce costs of 
distribution and/or i increase the consumption of these commodities: 
and (2) test, under commercial operating conditions, the practices so 
developed, and assist food distributors to adopt those measures which 
may increase efficiency, reduce costs and margins, and provide more 
effective merchandising. 

The need for research in the area of distribution of agricultural 
products is acute. This situation exists because it is the area of 
marketing where the greatest cost exists and where the least has been 
done by agricultural research workers toward reducing costs. It is 
also in the retail store that the consumer fills her food requirements 
and makes the decisions as to whether she will buy or reject the farm- 
ers’ production. Unless properly merchandised in the retail store, 
all production and marketing costs and efforts may be discounted 
or entirely wasted. 

Although some of the major chain store organizations have accom- 
plished cost reductions with the help of research, this work could be 
substantially speeded up. Only a few of the 370,000 independently 
owned and operated food stores have the talent and resources neces- 
sary to do research toward improving and adjusting their operations 
in line with the changing population habits and requirements. ‘The 
present unsettled wor Id situation has put a greater premium on labor 
and operating efliciency and created more adjustment problems than 
ever before. The efficient distribution of agricultural products not 
only aids the producer to obtain a better price or a larger market 
for his production, but directly benefits all of the people ‘by making 
available to them high-quality food at a relatively low price. Re- 
search at this level indicates that it can aid materially in obtaining 
better merchandising practices and efficiency in distribution. 

Current research under this project has been concerned with the 
specific problems of: (1) Sales and consumer acceptance when citrus 
fruit was priced by weight compared with the results when priced 
by count; (2) sales and consumer acceptance of citrus fruit when sold 
in bags compared with the results when sold in bulk; (3) sales and 
consumer acceptance when citrus fruit is sold in small consumer bags 
compared with the results when sold in large consumer bags; (4) 
discovering an economical means of increasing citrus outlets “by dis- 
tributing the concentrate through mech: nical dispensers; and (5) 
studying merchandising practices in retail stores to find the most effec- 
tive methods to sell canned goods. 


B. CURRENTLY ACTIVE LINE PROJECTS 


RM: c-393-2—Economic aspects of present methods of mechanically 
dispensing fresh orange juice. To appraise the adequacy of various 
counter-type dispensers for dispensing pure orange juice (fresh frozen 
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concentrate and fresh frozen single strength) in the public feeding 
industry. 

RM: c-393-3—Determination of effective practices in the display- 
ing of canned grocery items. To develop data which will aid store 
operators to maintain balanced lines of canned grocery items, thereby 
maximizing sales, and to develop an effective method of displaying 
and selling small-sized grocery items. 


C. HISTORY AND EVOLUTION OF THIS WORK 


The average cost of retailing food approximates 40 percent of the 
total cost of marketing. This major area of marketing has been 
largely neglected by agricultural research workers. Most of the 
research undertaken in the past has been done for and by large opera- 
tors for the purpose of increasing the profits of the particular company 
doing the research. Although much of this research has been bene- 
ficial in helping to reduce costs and increase consumption of agri- 
cultural products, some major areas of research have been either 
entirely neglected or only partially examined. With the passage of 
the Research and Marketing Act, funds were provided for agricul- 
tural research workers to make a start in this important segment of 
marketing. The act provided an opportunity for research workers 
to make studies complementary to those now under way by private 
organizations, and to cover those important areas which were not 
covered because of the nature of the sponsors’ interest. Work was 
started on this project in the fall of 1948. 


D. FUNDS—-ANNUAL EXPENDITURES 


Expenditures for this work have been as follows: 


$71, 800 
76, 400 


E. EXAMPLES OF ACCOMPLISHMENTS 


New sampling and procedural techniques developed.—Consider- 
able time and money were expended during the first year in recruiting 
and training personnel, developing arrangements for cooperation with 
the retail trade involved, and in the development and testing of 
experimental designs and techniques. In the course of obtaining the 
results reported below, new sampling and procedural techniques were 
developed that yielded results of substantial savings over former 
research procedures. 

Consumers preferred to buy oranges by count rather than by weight 
in the northeastern section of the United States. This was the con- 
clusion drawn from controlled experiments conducted in 38 stores 
located in 4 northeastern cities. 

Consumers preferred to buy bagged oranges rather than oranges in 
bulk, when offered for sale at about the same price, in 24 stores located 
in 3 sample northeastern cities. 

Consumers preferred 5- and 8-pound bags to other sizes tested, in a 
controlled experiment conducted in 18 stores located in 3 cities. 

Certain types of dispensers will substantially increase the sale of 
reconstituted frozen orange concentrate-—This was the conclusion 
drawn from still a different type of controlled experiment conducted 
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in the outlets of a large drug chain. The data also indicate that 
there is greater efficiency and economy in serving juice by this method 
than by those previously used. 

A different research technique is required in order to come to valid 
conclusions.—This was indicated by results obtained from a study of 
a pilot operation set up by a major supermarket operator for the pur- 
pose of determining the feasibility of selling textile products in food 
supermarkets. Information on the operation of the stores was secured 
from studying the stores’ operating statements, their purchasing 
methods, warehousing operations, pricing practices, rates of turn- 
over, overhead costs, etc. 

A merchandising industry committee has been formed to advise the 
Department in the development of the research program in merchan- 
dising and to secure trade cooperation and adequate utilization of 
results. 

F. SOME ADDITIONAL WORK NEEDED 


As a result of the preliminary study to ascertain agriculture’s in- 
terests in the retailing of food and the best method of promoting 
those interests, some major areas for productive research have been 
developed. The objectives will be to reduce costs of distribution and 
expand outlets for agricultural commodities. 

erchandising in retail food stores——Merchandising research at 
the retail level is concerned with such problems as: (1) The basis 
for location of departments or commodities within departments; (2) 
the effectiveness of dealer-help-type advertising; (3) the effect of 
shifting stocks to different locations within the store; and (4) the 
— in the short and long runs of tie-in sales of related 
displays. 

la cooperation.—Problems concerned with dis- 
covering the areas where cooperation between wholesalers and re- 
tailers can be beneficial need attention. Such areas may be in: (1) 
Pricing; (2) lay-out; (3) cost control and uniform accounting sys- 
tems; (4) concentration of purchases; and (5) timing of purchases. 

Lay-out and design of retail food stores —Objectives of research 
in this area of research are to discover those lay-outs and designs of 
food stores which obtain maximum sales and balance between turn- 
over and effective use of space. Factors which need to be studied 
will include over-all dimensions, percentages of over-all space re- 
quired for parking lot, allocation of space to various departments, 
compromise between sales volume and materials-handling problems, 
sales per square foot of selling space, aisle width, etc. 


IMPROVING DistrisuTion Meruops AND PRACTICES IN THE HANDLING 
or Foops 


(PMA--RM: c-106—Federal—RMA Funds) 


A. PURPOSE AND NATURE OF CURRENT WORK 


To reduce spoilage of perishables, cut marketing costs, and esti- 
mate consumption of food products by improvements in the merchan- 
dising and handling practices of food retailers. The current work 
includes, among other things, methods of preparing, displaying, 
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and caring for foods, methods of buying, record keeping, and pricing 
to reduce | costs, increase sales, minimize waste, maximize consumer 
satisfaction, and otherwise improve practices of food distributors. 
It involves training programs for food handlers and studies to 
appraise the effec tiveness of such programs. 


B. CURRENTLY ACTIVE LINE PROJECTS 


106-1—Improving retail merchandising methods for fresh fruits 
and vegetables. To carry on an experimental training program for 
retailers in the most efficient techniques for merchandising fresh fruits 
and vegetables, including methods of preparation, display, handling, 
selling, pricing, and record keeping as means for reducing waste and 
spoilage, maintaining quality, reducing costs, maximizing consumer 
satisfaction, and stimulating consumption. 

106-3—Development of visual aids for improving retail merchan- 
dising methods for fresh fruits and vegetables. To provide an in- 
structional and descriptive motion-picture film based upon merchan- 
dising techniques and practices recommended to fresh fruit and veg- 
etable retailers in the trainng program sponsored by the Department. 
To develop other visual and instructional aids to be used in connec- 
tion with the training work. 

1064—Improving retail merchandising methods for poultry prod- 
ucts. To carry on an experimental training program to acquaint 
retailers with efficient and effective methods for merchandising poultry 
products to reduce waste and other costs, maintain quality md maxi- 
mize consumer satisfaction and consumption, to determine the extent 
to which retailers adopt recommended merchandising improvements 
after receiving training and the resultant effect on sales, prices, and 
losses. 

106—5—Determination of the effects of training retailers in methods 
of merchandising fresh fruits and vegetables. To determine quantita- 
tively, from records collected in a sample of retail food stores in the 
Washington, D. C., area, the effects upon sales, losses due to spoilage 
und deterioration, prices, and other factors of training retailers in 
methods of merchandising fresh fruits and vegetables. Such quanti- 
tative data will make possible an accurate appraisal of the acceptance 
and value of the training program for retailers. 


Cc. HISTORY AND EVOLUTION OF THIS WORK 


During the past 20 years marketing costs have accounted for from 
45 to 68 percent of the dollars that consumers spent for food. Retail- 
ing represents approximately 40 percent of the marketing costs. 
Many of the improvements during this period in methods of handling 
foodstuffs at producer, shipper, processor, and wholesaler levels have 
not been reflected in comparable improvements in handling at the 
retail level. While improved and more effective retail merchandising 
methods have been in process of development over a long period of 
years and have been practiced by some retail organizations, there has 
not been widespread adoption of the better methods. In addition, 
improvements in retail merchandising techniques have not been ap- 
plied to the same degree to all commodities. 

Industry organizations and associations, recognizing these facts, 
have been working on the problem of improving retailing practices for 
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years, but the results have been minor, because with limited funds 
and facilities it was not possible to attack the problem on a compre- 
hensive basis. 

With the passage of the Research and Marketing Act of 1946, a 
means was provided whereby the Department could assume leader- 
ship through a national approach to improved retail food merchandis- 
ing methods. Because of the beginning already made by some indus- 
try organizations, it was felt that the work could be carried on most 
effectively if the Department were to contract with such organiza- 
tions already staffed with personnel familiar with the problem and 
with some experience. A contract was entered into in 1947 with a 
fruit and vegetable trade association to conduct experimental train- 
ing classes for retailers in the merchandising of fresh fruits and vege- 
tables. The success of this initial program has encouraged similar 
work for other commodities. 

Recently a contract has been entered into with a poultry and egg 
trade association to conduct a similar program of experimental train- 
ing in the merchandising of poultry products. 


D. FUNDS-—-ANNUAL EXPENDITURES 


Expenditures for this work have been as follows: 1948, $85,000; 
1949, $68,000; 1950, $131,800. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Under the program for retailers of fresh fruits and vegetables, 
more than 17,800 retailers and their employees had received the train- 
ing through July 1950. More than 2,000 training classes have been 
conducted at 94 different locations in 34 States since the work was 
initiated in November 1947. Research to determine the effectiveness 
of this training program revealed that the various merchandising 
practices recommended were being adopted by large numbers of re- 
tailers. A survey conducted at the close of the first year of the pro- 
gram’s operation revealed, for example, that more than 95 percent of 
the retailers who had received the training reported that adoption 
of practices recommended in the classes had enabled theni to increase 
their sales of fresh fruits and vegetables and reduce their spoilage 
losses. The survey also revealed that the training influenced over 45 
percent of the retailers to renovate or remodel their fresh fruit and 
vegetable departments, some even going so far as to remodel their 
entire stores. With respect to adoption of some of the specific mer- 
chandising practices taught, the survey indicated that over 98 percent 
of the retailers trained adopted recommended practices for trimming 
produce, 89 percent adopted principles of planning displays using 
natural color contrasts, and nearly 87 percent followed the recom- 
mended practice of watering produce on display. 

It has been estimated that more than $300,000,000 worth of fresh 
fruits and vegetables are lost by retailers each year through spoilage 
and waste. A large part of this is caused by improper h: indling due 
to lack of knowledge of better methods. To the extent that training 
for retailers in efficient merchandising techniques reduces losses and 
spoilage, the costs of retailing as well as marketing margins can be 
reduced. 
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Preparation of a manual for use of instructors and a handbook for 
retailers participating in the training program in retailing poultry 
products is well under way. This work brings together valuable 
merchandising suggestions from previous research and from prac- 
tices of the trade. 


F. SOME ADDITIONAL WORK NEEDED 


As a supplement to the present training program for retailers of 
fresh fruits and vegetables, there is need for an instructional motion 
picture on methods of merchandising these products. Such a film can 
be used to instruct retailers in the handling of out-of-season products, 
as a refresher course for those who previously have received the reg- 
ular training, and as a means of demonstrating the nature of the 
training program to interested groups and organizations. A motion- 
picture film along these lines is now in preparation and should prove 
a valuable supplement to the training program. 

Other visual aids, such as color slides, posters, and the like, also 
are needed, and some are in preparation as a further supplement to 
classroom training. 

Although a survey was conducted at the end of the first year of 
operation of the experimental training for retailers of fresh fruits 
and vegetables to determine the extent to which the principles of 
merchandising taught had been adopted, there is further need for a 
definitive study of the effects of the training program upon sales, waste 
and deterioration, prices, and other factors. Such a study is now 
being planned and will be conducted this year in a sample of retail 
stores in the Washington, D. C., area. 

The work under this project also has focused attention on need 
for constant and expanded research to develop new and more efficient 
techniques in the food merchandising field. As new equipment and 
new channels of marketing develop, there is need for research to 
adopt retail merchandising techniques to these new developments. 

Experimental oe in improved merchandising practices, com- 
parable to that now under way for fruits and vegetables and poultry 
products, also is needed for other perishable food products. 


ResgarcH, SERVICE, AND EpucaTioNaL AssISTANCE 
FOR PURCHASING COOPERATIVES 


(FCA—a-1-9—Federal—Regular Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


This project aims at improving the effectiveness with which co- 
operative associations manufacture or purchase farm supplies for 
members. Research is carried on primarily to provide information 
for use in the service and educational activities that are part of the 
duties of FCA. Associations are studied to: (1) Determine how best 
to meet the requirements of members; (2) reduce operating expenses ; 
(3) determine successful and practical business policies; and (4) 
ascertain conditions under which and the extent to which integration 
is desirable—all important factors affecting the successful operation 
of purchasing cooperatives. The information obtained is used in 
bulletins, circulars, news articles, and reports. It is intended to as- 
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sist cooperative personnel in improving association operations. It 
also is useful in helping administrative personnel solve specific prob- 
lems of individual associations. 


B-1, CURRENTLY ACTIVE LINE PROJECTS 


a—1-9-1—Revision of FCA Bulletin No. 1, Cooperative Purchasing 
of Farm Supplies. Extensive changes have occurred in organiza- 
tion and methods of cooperative farm supply purchasing since this 
bulletin was published in 1935. The revision is designed to bring 
this presentation up to date and to treat aspects of the operation 
which have developed since 1935. 

a~1-9-7—Business controls and comparative operating expenses 
for regional cooperative purchasing associations. This project is 
designed to: (1) Determine the business control practices of regional 
cooperative purchasing associations; (2) establish comparative in- 
formation as to the nature of various costs in processing, wholesaling, 
retailing, and marketing, and in such functions as credit control, 
financing, office operations, educational work, and research activities; 
(3) evaluate the effectiveness of the controls now used; and (4) make 
suggestions leading to the establishment of better business controls. 

An example of work conducted under this project is a study of 
Suggestions for Improving the Efficiency of Administrative Personnel 
of the (Ohio) Farm Bureau Cooperative Association, Inc. This 
study gave attention to: (1) The program or programs the association 
now has under way for this purpose; (2) the apparent needs of the 
association for a program to improve the efficiency of personnel; (3) 
the experience of. other cooperatives and private business establish- 
ments that have been confronted with similar problems. 

a—1-9-9—Handbook on major regional farm supply purchasin 
cooperatives. The purpose of this project is to compile and publish 
annually a handbook that will provide a medium through which 
farmers, cooperative associations, and the general public may be- 
come better informed as to the extent and kind of farm supply serv- 
ices performed by major regional wholesale associations in the United 
States. 

a—1-9-10—Procurement and distribution of farm machinery and 
equipment. This study has as its aims: (1) Analyzing policies and 
methods of cooperative associations engaged in manufacturing farm 
machinery; (2) determination of extent to which cooperatives manu- 
facture farm machinery and equipment, giving consideration to the 
needs of farmers in developing the types of machinery and equipment 
desired; (3) determining methods and practices of local ‘and regional 
cooperative associations in procuring farm machinery and equipment; 
(4) evaluating policies of these associations with respect to contractual 
arrangements used in the distribution of farm machinery, in handling 
methods, in inventory control, and in credit policies; (5) evaluating 
service and resale policies followed; and (6) developing recommenda- 
tions designed to improve policies, methods, and practices of procure- 
ment and distribution of farm machinery by cooperative associations. 

a—1—9-11—A study of layout and operations of cooperative fertilizer 
plants. The purpose of this study is to develop and evaluate plans 
for cooperative acidulating and fertilizer mixing plants, giving con- 
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sideration to (a) size and type of operations as influenced by kind and 
availability of the raw product and/or ingredients; (6) drying and 
storage facilities needed; and (c) plant and equipment needs for bulk 
deliveries of fertilizer to farms. 


B-—2. CURRENT SERVICE PROJECTS 


a-1-9-5—Survey of regional petroleum cooperatives. This study 
aims to (1) determine the extent to which farmers obtain petroleum 
products through cooperative associations; (2) provide information 
on producing, refining, transporting, and distributing facilities and 
operating methods of farmers’ cooperative petroleum associations; 
and (3) explore opportunities for coordinating services of regional] 
petroleum cooperatives so as to achieve greater efficiency of operation. 
It was requested by leading petroleum cooperatives. 
a—1-9-8—Survey of farmer cooperatives in Puerto Rico. The ob- 
jectives of this survey were to (1) determine the extent of purchasing 
and marketing done cooperatively by farmers in Puerto Rico and the 
different products marketed and supplies purchased; (2) obtain in- 
formation regarding management, financing, and trends in coopera- 
tion which may be useful in acquainting Puerto Rican farmers with the 
general status of their cooperatives; and (3) develop information 
which will be helpful to the management of associations in determin- 
ing the’direction of their future programs. It was requested by the 
Baltimore Bank for Cooperatives and several cooperative associations 
in Se Rico. 
—1-9-12—-Study of the operations of the Mississippi Federated 
C Copel’, AAL, Jackson, Miss. The purpose of this study is to 
(1) determine the extent of progress made by the Mississippi Feder- 
ated Cooperative, AAL, in the cooperative purchasing of farm sup- 
plies and cooperative marketing of cotton; and (2) study and suggest 
solutions for the problems that have been encountered by the associa- 
tion since a previous study made in 1935, requested by the association. 


B-3. CURRENT EDUCATIONAL WORK 


Educational work is a continuous and integral part of the activities 
under this project and is carried out through: (1) Preparing for 
publication of bulletins, circulars, news articles, and various types 
of reports; (2) consulting with management of associations individ- 
ually or in groups; (3) answering specific requests for information; 
and (4) speaking at conferences or group meetings. Much of this work 
is done at the request of State extension specialists and every effort is 
made to. assist them in developing effective programs in their particu- 
lar areas. 


C. HISTORY AND EVOLUTION OF THIS WORK 


Although early attempts at cooperative action by farmers in this 
country included banding together to purchase farm supplies and 
equipment, this type of cooperative association was not recognized in 
Federal law until passage of the Farm Credit Act of 1933. Shortly 





MARKETING IMPROVEMENT 2475 


after the Farm Credit Administration was formed, a purchasing 
section was created. One of the first studies resulted in the publica- 
tion of FCA Bulletin No. 1, Cooperative Purchasing of Farm Supplies, 

which was a general description of the development and operations 
of these activities up to that time for some of the leading associations. 

Other early studies related to the cooperative purchasing activity in 
individual States. Later, case studies of specific associations were 
made. More recently the emphasis has been upon problems such as 
operating costs, efficient delivery service, types of organization to meet 
particular conditions, and the possible effects of integrating operations 
on business perfermance. 

Many service studies or investigations have been made for individual 
associations or groups of associations. These often involve a study of 
the economic need for a proposed association and the probability of its 
successful operation, with suggestions as to organization, size, type of 
plant, location, and related factors. Existing associations frequently 
ask for similar assistance when branching out into a new field or ex- 
panding their territory. At present about 3,000 associations serve 
some 2,260,000 members in the procurement of production supplies. 
Owners’ equities in these cooperatives totaled approximately $372,- 
000,000 in 1949. 

D. FUNDS—ANNUAL EXPENDITURES 


Funds allocated to this project after 1933 ranged from approxi- 
mately $15,000 to $41,000. The allotment for fiscal 1950 was $41,000. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISH MENTS 


Studies of regional associattons—Case studies of State-wide or 
regional wholesale purchs sing associations have been made of such 
associations as Illinois Farm Supply Co., Indiana Farm Bureau 
Cooperative Association, da Southern States Cooperative, Inc. These 
studies have enabled associations to improve their organization and 
operation. By determining standards for operating performance, 
effective membership relations, methods of credit control, and other 
factors, they have provided a means by which other associations have 
been able to rate their own performance. 

Basic data needed in ewpansion.—Studies of potential demand for 
farm supply items and existing farm supply services in Arkansas, 
Tennessee, California, and other States provided factual material lead- 
ing to reduction in ove rlapping services, avoidance of duplication of 
facilities, and generally improved services to farmers. 

Guidance in for mation of State-wide associations.—Studies made in 
some of the Southern States, notably Tennessee, Mississippi, and 
Georgia, were helpful in the formation ‘of effective St: ite-wide coopera- 
tive purchasing organizations and guiding these associations in serv- 
ices which were most needed in their. respec “tive area 

Feed cooperatives.—Operating costs of feed cnet wcturing and dis- 
tributing cooperatives have been studied, with the relationship of these 
costs to various factors in the organization and operation. Findings 
have been used by many associations in improving their own opera- 
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tions and in consultation with association officials in planning new 
feed mills and in improving the operation of existing mills by adapting 
them to the needs of farmers in the area served. 

War emergency studies.—Several studies were made during the war 
leading to conservation of gasoline through rearranging delivery 
routes, saving manpower by more efficient rendition of essential serv- 
ices, and in general improving operations through better coordination 
of efforts. 

Fertilizer manufacture—These studies provided basic materials 
which created interest and furnished a basis for the development of 
the manufacturing of fertilizer by farmer cooperatives. Information 
on methods of operation, comp é controls, and possibilities for large 
savings that were indicated by these studies contributed to a growing 
interest amdng farmers in other parts of the United States in coopera- 
tives to manufacture fertilizer. As of 1950, there are approximately 
100 cooperative fertilizer-mixing plants in the United States. Many 
of them have been built and placed in operation since these studies 
were made. 

Petroleum cooperatives.—Petroleum products represent approxi- 
mately 18 percent of farmers’ expenditures for farm supplies and 
equipment. A recent study showed that some 2,200 local petroleum 
cooperatives distributed approximately 16 percent of all liquid petro- 
leum fuels used by farmers in 1949. ‘These local associations and their 
regional wholesale associations had invested over $160,000,000 in petro- 
leum distribution, transportation, refining, and crude-oil production 
facilities. The study further showed the extent to which these coop- 
eratives were working together and the possibilities for further coor- 
dination in order to improve their efficiency, insure sources of supplies, 


and protect their financial position. 


F. SOME ADDITIONAL WORK NEEDED 


Additional selected case studies.—Continuous change in the nature 
and scope of the farm-supply busines handled by cooperatives is taking 
place. This suggests the need for additional studies of selected asso- 
ciations if the most recent information is to be available as a guide in 
the policy formulations of these associations. Studies also need to be 
made of a number of the smaller regional associations. 

Studies showing the effects of integration—Studies should be made 
of operations to determine the effectiveness of and the possibilities for 
vertical and horizontal integration. Such studies ought to consider 
the fields in which cooperatives may make substantial contributions 
by such activities. Integration should be studied in its local, regional, 
and national aspects. 

Studies of functional operations.—In view of the wide range in 
operating costs shown by studies made to date, there is a fertile field 
for further work in detailed studies of selected associations and the 
determination of factors contributing to operating efficiency. Some 
other fields in need of intensive study are: (1) Research programs; 
(2) educational activities; (3) structural organization; (4) financing 
and credit control; (5) merchandising techniques; and ‘63 contribu- 
tions possible through the performance of spraying, painting, farm 
a repairs, and farm production services on a cooperative 

asis. 
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ANNUAL SratisticAL Survey or Farmers’ MARKETING AND 
PurcHAsInG AssocliaTIONS 


(FCA a-1-11 Federal—Regular Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


The purpose of this project is to maintain an up-to-date record of the 
number of membership and business volume of farmer cooperative 
marketing, purchasing, and service associations in the United States. 
In addition a file is maintained of material on associations and special 
information on cooperation in general, the only such file in the United 
States. This material and statistical data are used by members of 
the staff of the Cooperative Research and Service Division as back- 
ground in their special studies. It is used by those making historical 
studies or doing research, for instance, in United States agencies or 
agricultural colleges. 


B—1. CURRENTLY ACTIVE LINE PROJECTS 


a—1—-11-1—Collection of data. To collect from each of the more 
than 10,000 farmer associations on the active list information on 
operations during the previous fiscal year. The schedules, attached 
reports, and other material are edited, and the number of members, 
sales value of farm products, total business, and other pertinent infor- 
mation are recorded on a card for ready reference. 

a—1—11-2—Tabulation of returns and printed report. To tabulate 
returns on the basis of crop seasons (for example, 1948 crop marketed 
through the 1949 fiscal year), and to obtain the total number of asso- 
ciations, the estimated number of members, and estimated dollar 
volume of business of marketing and purchasing associations in the 
United States. A total figure 1s also compiled for each commodity 
group, such as cotton and products, by States. 

a—1—11-3—Maintenance of file of source material. To maintain a 
file of schedules and material from each association, including annual 
reports, house organs, and other pertinent information of historical 
value. 

B-2, CURRENT SERVICE PROJECTS 


Includes (a) preparing material to answer requests for information 
about cooperatives, (4) interviewing students, foreign visitors, re- 
search workers, and others seeking information on American coopera- 
tion, and (¢) assisting those making research studies in the use of 
available material. 


C. HISTORY AND EVOLUTION OF THIS WORK 


Within the Department of Agriculture, interest in farmer coopera- 
tives was shown in 1908 and 1912. It was not until July 1914, when 
the Office of Markets and Rural Organization was established, that 
funds became available for the study of agricultural cooperation. A 
list of cooperatives was compiled and information on annual opera- 
tions was collected. The first publication covered the years 1912-15 
(Department Bulletin 547). The work was renewed in 1922, and 
annual reports have been issued since fiscal 1930. 
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D. FUNDS—-ANNUAL EXPENDITURES 


Since 1926, total allotments for this project have ranged from $15,- 
000 to $30,000, that for fiscal 1950 being $29,000. 


E, EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Annual surveys disclose basic cooperative trends.—The series of 
surveys made since 1922 provide the only reliable source of statistical 
information regarding agricultural cooperation in the United States. 
This statistical information is used by Government officials, educa- 
tional agencies, research workers, cooperatives, and others. It is sig- 
nificant in this survey that questionnaires are obtained annually from 
over 70 percent of all farmers marketing and purchasing associations 
despite the fact that the return of the “desired information is made 
voluntarily. 

F. SOME ADDITIONAL WORK NEEDED 


Information on volume of various products and supplies coopera- 
tively handled.—The annual sees survey provides general infor- 
mation on trends in agricultural cooperation. More detailed informa- 
tion is desired on forms of associations, types of products, and supplies 
handled, degree of processing, etc. 

Census of farmer cooperatives.—It would be very useful if a com- 
plete direct census of cooperatives could be made to provide more 
complete information than is available from the annual mail survey. 
A census of this type would also serve as a check on the accuracy 
of the annual surveys made by voluntary mail returns and also provide 
a benchmark for measuring cooperative trends. 


ReskarcH, SERVICE, AND EpucatTionaL AssISTANCE ON BustNEss 
ADMINISTRATION ProspLeMs OF CoopERATIVES 


(FCA-a-1-—12—Federal—Regular Funds) 


A, PURPOSE AND NATURE OF CURRENT WORK 


To assist farmers’ marketing and purchasing associations in im- 
proving their business performance and efficiency through better busi- 
ness administration as authorized by the Cooperative Marketing Act 
of 1926. This work includes activities in the research, service, and 
educational phases of managerial service. Work underthis project is 
of a functional nature de aling with activities which cut across com- 
modity lines rather than with those that are concerned with spe- 
cialized commodity problems. 

Particular attention is now being given to work in the fields of : (a) 
Management and control of cooperative associations (see line project 
a~1-12-5); (6) organizational structure, operating practices, and 
policies (see line projects a—1—12-1, a-1-12-3, and a-1-12-4) ; (c) as- 
sistance through preparation of listings of cooperative material ise 
line projects a~1—-12-2 and a-1-12-6); and (d) miscellaneous other 
educational activities. 
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B-1. CURRENTLY ACTIVE LINE PROJECTS 


a—1—12-5—-Selection and election of directors of farmers’ coopera- 
tive marketing and purchasing associations. To serve as a basis for 
analyzing and evaluating present methods of selecting and electing 
directors of farmers’ cooperative associations. 

a—1-12-1—Revision of Circular C-121, the citrus industry and 
the California Fruit Growers Exchange system. To revise and bring 
up to date the publication dealing with the organization structure 
and operating system of this large cooperative organization whose 
experience, operating procedures, and policies are of direct interest 
to managements of other cooperatives and to students of agricultural 
cooperation. 

a—1-12-3—Cooperative accounting and terminology. To bring to- 
gether suggestions and to make recommendations for accounting 
terminology which will reflect the cooperative character of farmers’ 
organizations. 

a—1-12-4—Distinctive phases of accounting for farmers’ coopera- 
tives. To develop information which serves as a guide to account- 
ing procedures, and policies of special interest to managements and 
advisors of agricultural cooperative associations. 

a—1—12-2—-Bibliography on cooperation in agriculture, Supplement 
1. In cooperation with the Department of Agriculture library to 
develop a listing of references on agricultural cooperation supple- 
mental to Library List 41. 

a—1-12-6—Current digest on technical and economic research for 
farmers’ cooperatives. To issue semiannually a digest of selected 


current research reports and other material on technical subjects 
of direct interest to managements and research departments of 
farmers’ cooperative associations. 


B-2. CURRENT SERVICE PROJECTS 


General activities—To confer with boards of directors and execu- 
tive personnel of farmers’ cooperatives concerning their current prob- 
lems in the area of business administration (including accounting, 
auditing, financial, and taxation procedures); to make analyses of 
these problems for the purpose of assisting in their solution; to confer 
with and to maintain liaison relationships with other Federal Gov- 
ernment agencies, particularly the Treasury Department, regarding 
their administrative problems affecting cooperative techniques. 

Farmers’ financial interest in marketing and purchasing coopera- 
fives.—To prepare an annual estimate of farmers’ financial interest in 
their marketing, purchasing, and certain cooperative service associa- 
tions which in 1949 totaled nearly $1,116,000,000, for use in the annual 
halance sheet of agriculture prepared by the Bureau of Agricultural 
Economics. 

Research in agricultural cooperation.—To work with other agencies, 
State colleges, American Institute of Cooperation, National Council 
of Farmer Cooperatives, and governmental agencies interested in 
farmers’ organizations in the preparation of a guide suggesting im- 
portant areas of research dealing with economic and other phases of 
agricultural cooperation. 
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B-3. CURRENT EDUCATIONAL WORK 


Includes (a) lor. ein? in conferences and other meetings deal- 
ing with general problems of organization and operation of all types 
of cooperatives called by State councils of cooperatives, State colleges, 
extension workers, American Institute of Cooperation, Farm Credit 
Administration, and others; (0) preparation of summaries of re- 
search projects and other educational articles for the News for Farmer 
Cooperatives; (c) replies to requests for information dealing with 
various phases and problems of cooperative organization and op- 
eration answered at meetings or in personal conferences; and (d) 
preparation of educational publications for release by the Farm 
Credit Administration. 


Cc. HISTORY AND EVOLUTION OF THIS WORK 


One of the first projects of the Office of Markets, established in 191), 
was a study of the systems of accounting and auditing for cooperative 
agricultural marketing organizations. Other projects in the account- 
ing field have been carried on by succeeding organization units in the 
Department. (Illustrative publications in accounting and closely re- 
lated fields have included: Department Bulletins 225, 236, 362, 403, 
520, 559, 590, 811 and 1150.) These areas of activity have included, 
in addition to accounting, work in such fields as merchandising, pool- 
ing, marketing analysis, and financing. 

Publications dealing with organization structure and operating 
practices of farmers’ cooperatives have been numerous. Earlier re- 
leases include Department Bulletins 178, 381, 656; Department Cir- 
cular 403; Department Miscellaneous Publication 14; Separate 705 
from 1916 Department Yearbook. Sales problems of cooperatives 
have been reported in a number of publications including such earlier 
ones as Department Bulletin 1109 and Department Circular 10. Per- 
sonnel management in farmer cooperatives was presented in Farm 
Credit Administration Circular 123. 

Cooperative managements, attorneys, and auditors have been aide« 
in observance of the Federal income tax statutes through the issuance 
of Farm Credit Administraiton Bulletin 53. Assistance to coopera- 
tives in the annual filing of Treasury Department Form 990 has been 
given (for example, Farm Credit Administration Miscellaneous Re- 
port 106 and earlier statements). 

Earlier emphasis in business administration dealt with organization 
of cooperatives, and accounting systems. Case studies of individual 
associations subsequently received emphasis. 


D. FUNDS—-ANNUAL EXPENDITURES 


Since 1926, when the Division of Cooperative Marketing (now Co- 
operative Research and Service Division, Farm Credit Administra- 
tion) was established, business administration work within the Divi- 
sion has been divided between workers in specific commodity fiels 
and specialists in business administration. Annual allocations of 
Division funds for the latter group for the period since 1926, exclu- 
sive of the Federal Farm Board years 1929-32, have varied from 
$20,000 to about $50,000. -Allocations for 1949-50 for this project, 
including research, service, and educational work, were about $49,000. 
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E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Assistance in operating problems.—Some advisory assistance based 
on research to cooperatives has been extended along the following 
lines: (a) Not to enter new and untried fields where economic factors 
were not favorable; (6) internal controversial questions involving 
such items as continuation of a joint-sales arrangement between two 
cooperatives, location of headquarters, and schedules of member assess- 
ments in an organization with widely diversified membership. 

Assistance in accounting.—Since the inception of the Department’s 
work with cooperatives, considerable accounting assistance has been 
rendered. Earlier efforts dealt with uniform accounting system. 
Much of this work was productive in that cooperative managements 
and auditors were helped to a better understanding of the peculiar 
characteristics of cooperative accounting. The trend of requested 
accounting assistance is in the direction of problems dealing with 
accounting terminology, financing, patronage refunds, and relation- 
ship to Federal income tax laws. 

ities in farmer cooperatives.—As a contribution to basic infor- 
mation in the field of cooperative financing, an estimate has recently 
been completed as representing owner equities in farmers’ marketing 
and purchasing cooperatives for 1949. 

Federal income taa statutes —Material assistance has been given 
farmer cooperatives in understanding their responsibilities under the 
Federal income tax statutes. 

Educational assistance——Because of research and service work it 
has been possible to take active part in important meetings or “clinics” 
where technical problems of cooperatives were discussed. During a 
recent 214-year period, about 65 meetings were attended to discuss 
problems of cooperatives dealing with accounting, taxation, member- 
ship relations, and public relations of associations. About 8,000 man- 
agers, attorneys, auditors, board members, extension workers, teachers, 
and others attended the series of clinics. 


F. SOME ADDITIONAL WORK NEEDED 


Analysis of pooling practices of farmer cooperatives——Al\though 
substantial differences are present in the pooling bases and practices 
of cooperatives even among those operating in a single commodity 
field, there is need for a functional study of various methods, factors 
determining type, length and character of pools, costs of operation, 
and maintenance of equity among patrons. 

Financial policies of farmers’ cooperatives.—The growth of large- 
scale cooperatives and their expansion programs call for further stud 
of such areas as the sources from which cooperatives draw capital, 
measures of capital requirements, financial structures, revolving 
capital plans; of the extent to which retained patronage refunds 
should serve as capital; policies determining nature and extent of 
reserves; and financial measures of operating efficiency. 

Merchandising policies and practices of cooperative associations.— 
A study of merchandising policies of farmers’ cooperatives based on 
an analysis of the functions performed with respect to the use of 
accepted merchandising principles would be of benefit to cooperative 
associations. 
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Boards of directors of cooperative associations —The rise of the 
large-scale cooperative and the resulting increase in the responsibilities 
of the board members appears to call for study of the effectiveness of 
boards and the means by which they can work toward and maintain 
cooperative objectives. 

Auditing of cooperatives——Cooperation with organizations of ac- 
countants is needed to develop public and internal auditing procedures 
designed for the special needs of cooperatives. This work should 
furnish not only an informed guide to financial management, but also 
provide more effective safeguards in fiscal affairs. 

Patronage refund theory and practice——Further work is needed to 
resolve questions relating to equity of patronage refund determina- 
tions, particularly where departmental or joint costs are involved. 

Wage incentive payment plans.—Increases in the level of wages 
bring with them developments and problems to cooperatives in the 
fields of bonuses, commissions, sharing of savings, and retirement 
plans. These call for further study to develop information of assist- 
ance to cooperatives in solving their employee incentive wage-payment 
plans. 


REsEARCH, SERVICE, AND EpucATIONAL ASSISTANCE TO FARMER CoopP- 
ERATIVES IN THE Frecp oF MEMBERSHIP RELATIONS 


(FCA—a-—1-13—Federal—Regular Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To (1) develop and supply material and assistance for establishing 
and maintaining a two-way flow of information and responsibility 
between the members, staff, and management of farmer cooperatives; 
and (2) to develop and supply material and assistance for establishing 
and maintaining programs for the teaching of cooperation to present 
and potential members and the public. 

These purposes are being achieved by three methods: (1) Securing 
needed information through research and the preparation of publi- 
cations from the findings thereof; (2) assisting cooperatives ani yeb- 
lic agencies with developing and conducting coed membership re- 
lations projects; and (3) preparing material from information 
already available. This material is in the form of publications, 
addresses, and articles. 


B. CURRENTLY ACTIVE LINE PROJECTS 


a~1—13~-2.—Educational problems and practices of farmer coop- 
eratives. A survey of the educational and membership contact prac- 
tices of the larger associations. This information will provide a 
foundation and indicate the need for additional programs. 

a—1—13-3.—The attitude of patrons toward the effectiveness of vari- 
ous contact methods of their cooperative. This is a companion pro- 
ject to a-1-13-2. It attempts to determine the attitude of the grow- 
ers, the paymasters, and bosses of the cooperatives toward the various 
contact and educational methods being used. 
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a—1-13-4.—Teaching cooperation in vocational agriculture 
schools. ‘To assist supervisors and teacher trainers in vocational agri- 
culture with developing plans for teaching agricultural cooperation 
and with the preparation and organization “ot adapted subject matter 
for this teaching. 

a—1—13—5.—Training leaders in cooperative membership programs. 
To assist agricultural extension workers, State cooperative council 
officials, and other leaders in developing ’ policies and programs for 
educational work in cooperation. 


C. HISTORY AND EVOLUTION OF THIS WORK 


Systematic membership relations programs are relatively new 
among cooperatives in the United States. Cooperatives have been 
gradually expanding in this country for 100 years or more. Prior 
to 1900, class issues largely supplied the momentum for development 
and support of cooperatives. Soon after 1900 this was supple- 
mented by the delivery contract. Thus, the extensive building of 
cooperatives on the basis of membership understanding did not begin 
until after 1910. 

Studies of membership relations problems and programs in the De- 
partment of Agriculture were started soon after they began to be 
emphasized by ‘the cooperatives. Thus, some work was done in the 
Office of Markets soon after 1913. 

Most early studies of membership problems were segments of 
broader projects. The first formal publication was issued in 1927. It 
was Department Circular 407, Membership Relations of Cooperative 
Associations (Cotton and Tobacco). Since then a number of publi- 
‘ations have been issued. Among these are: FCA Bulletin 9 (1936), 
Membership Relations of Cooperative Associations; FCA Miscel- 
laneous Report 92 (1945), Making the Most of Your Co-op Annual 
Meeting; FCA Circular E32, (1948), Farmers’ Cooperatives in Our 
Community; FCA Special Report 189 (1948), Membership Relations 
in Twelve ‘Regional Grain Cooperatives; FCA Miscellaneous Report 
140 (1950), Educational and Membership Relations Practices of 
Farmer Cooperatives: FCA Circular 137 (1950), Members’ Knowl- 
edge and Attitudes—Calavo Growers of California; and FCA Circu- 
lar K-34, Teaching Farmer Cooperation. 


D. FUNDS—ANNUAL EXPENDITURES 


Since 1926, when the Division of Cooperative Marketing (now the 
Cooperative Research and Service Division) was established, annual 
appropriations have ranged from $7,500 to $19,000. However, no 
allotments were made during the interval 1938-45. The budget for 
fiscal 1950 is $19,500. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


As a result of this and other programs, there is a gradual increase 
in the understanding of and participation in the affairs of cooperatives 
by their members. “There is also a significant increase in the interest 
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of educational workers in material on cooperation. An illustration 
will be given of each. 

Improved annual meetings——The high light of the year for co- 
operatives is the annual meeting. Its success depends on the attend- 
ance. The attendance largely depends on the careful planning of the 
program and the announcements. The officials of one large federate«| 
cooperative state that the average attendance at the annual meetings 
of their member locals has increased threefold since the ee of 
the procedure outlined in FCA Miscellaneous Report 92, Making the 
Most of Your Co-op Annual Meeting. 

Teaching matériel—Generous supplies of written material on 
cooperation have been available for a long time. However, the bus) 
teacher has neither the time nor the facilities for organizing it for 
use in classes. Therefore, very little organized teaching has been 
done in many States. Project a-1-13-4, Teaching Cooperation in 
Vocational Agricultural Schools, is improving this situation. Plans 
are being made for wide use of the publication FCA E-34, Guide for 
Teaching Farmer Cooperation. As a result of conferences during its 
development and the distribution of a preliminary mimeographed 
issue, vocational education officials in 10 States have ordered copies 
for each teacher of vocational agriculture in the State. It is being 
used in five additional States as a guide for developing an adapted 
State publication. 


F. SOME ADDITIONAL WORK NEEDED 


The major work in this field will, no doubt, continue to be of an 
action type. However, additional basic information will be needed. 
Two types needed at the present time will be cited. 

The role of women’s programs in cooperatives.—A complete study 
of women’s programs in cooperatives is needed. The cooperative is 
an economic institution to improve farm income. The farm unit is 
the family. Thus, women’s programs are important. Little is known 
about them. 

Improved methods.—A study is needed of the best techniques for 
conducting various membership relations practices. Projects a-1—13-2 
and a~l—13-3 portray these practices and members’ attitudes toward 
them. Additional information is needed. 


CROSS REFERENCES 


For additional information especialy pertinent to subjects reported 
on in this chapter, see also: 


BAE—A-2-22, Chapter 1, Marketing livestock in the North Central Region. 


BAE—RM: b-139, Chapter 2, Seasonal milk problems: costs of processing, dis- 


tributing, and obtaining supplemental supplies. 
BAE, PMA, FCA—RM: b-221, Chapter 2, Regional research in dairy marketing 
BAE, BHNHE, PMA, BPISAE—RM: b—174, Chapter 15, Regional marketing 
research on potatoes. 
BAI—RM: a-37, Chapter 3, Processing and preserving poultry meat and eggs. 
BAI—RM.: a-—508, Chapter 8, Pelleted and nonpelleted feeds. 


BAIC—RM: a-103, Chapter 10, Improvement in cottonseed oil extraction, etc. 
BAIC—RM: a-—104, Chapter 10, Development of new and used products from 


cotton fiber through processing and chemical treatment. 
BAIC—RM: a-128, Chapter 11, Flavor stability of soybean oil. 
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BAIC—RM: a-—135, Chapter 5, Bread staling. 

BAIC—RM: a-166, Chapter 15, Conversion of potatoes to more stable forms 
and products and new methods of using potatoes for feeds and nonfood uses. 

BAIC—RM : a-182, Chapter 13, Equipment for juice recovery from fruit wastes. 

BAIC—iKM: a-343, Chapter 3, Improved dried eggs, frozen eggs, and processed 
shell eggs. 


BAIC—RM: a-520, Chapter 13, Instruments to measure color and moisture of 
fruits, vegetables, and nuts. 

BDI—RM: a-15, Chapter 2, Preservation of milk and cream by freezing. 

BEPQ—i-e—6, Chapter 5, Insects attacking stored grains and grain products. 

BHNHE—RM: a-9, Chapter 10, Evaluation of family uses of clothing and house- 
hold fabrics. 


BPISAE—b-8-1, Chapter 138, Handling, transportation, and storage of deciduous 
fruits. 


BPISAE—b-8-2, Chapter 12, Handling, transportation, and storage of citrus and 
other subtropical fruits. 

BPISAE—b-8-3, Chapter 14, Handling, transportation, and storage of vegetables. 

BPISAE—RM: a—45, Chapter 14, Prevention of decay and spoilage in trans- 
ported vegetables and fruits. 

BPISAE, PMA—RM: c-275, Chapter 13, Regional marketing of fruits. 

BPISAE, OES, PMA—RM: c-320, Chapter 15, Improved methods of handling, 
storage, washing, and shipping potatoes. 

BPISAE, BAI, OES, PMA, FCA—RM: ¢c-415, Chapter 5, Methods, equipment, and 
structures for conditioning of grain, seeds, and feeds. 

BPISAE—RM: c—552, Chapter 13, Ripening pears after shipping and storing. 

fCA—a-1-1, Chapter 11, Assistance for cotton and oilseeds cooperatives. 

i CA—a-1-2, Chapter 2, Assistance for dairy cooperatives. 

i'CA—a-1-3, Chapter 20, Frozen food locker cooperatives. 

fk CA—a-1+4, Chapter 14, Assistance to fruit and vegetable cooperatives. 

h'CA—a-1-14, Chapter 19, Transportation problems of cooperatives. 

FCA—a-1-—5, Chapter 5, Assistance for grain cooperatives. 

FCA—a-1-6 (Part 1), Chapter 1, Livestock cooperatives. 

FCA—a-1-6 (Part 2), Chapter 4, Assistance for wool and mohair cooperatives. 

kCA—a-—1-7, Chapter 3, Assistance for poultry cooperatives. 

)'CA—a-1-8, Chapter 17, Cooperative marketing of special crops. 

i CA—RM : c-84, Chapter 14, Merchandizing products processed by horticultura! 
cooperatives. 

FCA, OES—RM: a-120, Chapter 5, Costs of manufactured feed. 

FCA—RM: c-419, Chapter 12, Equipment and procedures for developing citrus 
costs and margins. 
























































































































































hr CA—RM : c-546, Chapter 3, Reducing poultry and egg handling, precessing, and 
marketing costs. 

?MA—RM: c-70, Chapter 10, Improving market outlets for cotton in relation to 
merchandising procedures. 

PMA, OES—RM: c—76, Chapter 3, Increasing efficiency in marketing eggs and 
maintaining quality. 

PMA—RM: c-77, Chapter 3, Improving egg processing facilities and practices. 

?MA—RM: c-107, Chapter 7, Packaging dry beans, peas, and rice. 

PMA, OES—RM: c—154, Chapter 17, Tobacco marketing methods. 

PMA—RM: c-189, Chapter 11, Improved marketing facilities, equipment, and 
methods for storage of oilseeds and their products. 

PMA, BAE, FCA—RM: b-198, Chapter 3, Regional marketing research on poultry 
and eggs. 

PMA—RM : ¢e-233, Chapter 11, Methods for grading oilseeds and oilseed products. 

?PMA—RM: c-382, Chapter 11, New and expanded market for oilseeds, fats, and 
oils. 

PMA—RM: c-385, Chapter 16, Sugar marketing survey and analysis. 

’MA—RM_: c-397, Chapter 3, Improving poultry marketing and processing. 

PMA, OES—RM: c411, Chapter 11, Improved marketing methods for oilseeds 
and oilseed products. 

PMA—RM : a—547, Chapter 

’MA, BAI, OES 
products. 

PMA—Marketing methods and distribution of poultry products, Chapter 3. 

PMA—Improving the marketing and distribution of dairy products, Chapter 2. 

PMA—Marketing methods and practices for wool, Chapter 4. 
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5, Sampling grain in railroad cars, ete. 
RM: a-—c—457, Chapter 1, Prepackaging of animal and poultry 
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PMA—Improved technology for ginning and associated processes in preparation 

of cotton and cottonseed for market, Chapter 10. 

PMA—Development of improved equipment and techniques for fiber and spinning 

testing, Chapter 10. 

PMA—Developing improved practices, facilities, and procedures of the marketing 

of cottonseed, Chapter 10. 

PMA—Improving marketing methods and distribution of fruits and vegetables, 

Chapter 13. 

PMA—Developing improved practices, facilities, and procedures for the market- 

ing of cotton and cottonseed, Chapter 10. 

Nore.—In addition to the specific references noted above, statements on related 
marketing work will be found in the following: 

Chapter 26, Economics of marketing (general)—especially BAE-A-2-15 and 
RM : c-163—Measurements of marketing costs and margins; Chapter 33, Market 
News Services; Chapter 34, Standardization, grading, and inspection; Chapter 
35, Regulatory control and services; Chapter 37, Marketing education. 





MARKETING EDUCATION 
Chapter 37—Part II 


FOREWORD 


Although the 48 States and 3 Territories all do educational work 
in marketing through the State extension services, only representa- 
tive examples of that work are given here. In the States and counties, 
marketing education conducted by the extension services is financed 
with local funds at least equal to the amount of Federal funds allotted 
toa given project. Federal funds are the principal source of support 
for regional projects and the sole source of funds for marketing 
education conducted by the Federal Extension Service. 
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EpucaTIOonaAL Work IN MARKETING—EXTENSION SERVICE, 
FrepERAL-STATE Funps 


Educational work in marketing has been an important activity of 
the Extension Service since the enactment of the Smith-Lever Act in 
1914. Broad objectives and accomplishments to date are set forth in 
general terms here. Only enough detail is included to show how 
extension work over the years has provided facilities, background, 
and experience for expanding educational work in marketing through 
the Research and Marketing Act. 

Marketing extension work has been developed by the Federal and 
State extension services in States, counties, and communities. Empha- 
sis has been placed on the farmers’ interests in getting their marketing 
services performed at the lowest cost. The subject matter taught has 
included principles, costs, and methods employed in the marketing 
and distribution of farm products. Use has been made of the best 
experience in educational methods and results of available research. 
Marketing and outlook information has been widely disseminated. 
Although major effort has been directed to the farmers’ marketing 
problems, a great deal of experience has been gained in educational 
work with retailers, wholesalers, processors, and consumers. RMA 
has increased the emphasis on work with these nonfarm groups. 

The State extension services have workers in every agricultural 
county in the Nation. These workers spend part of their time en- 
couraging improvements in the marketing system and the develop- 
ment and adoption of more efficient methods in marketing of agricul- 
tural products. These county agents are supported by State workers 
assigned direct responsibilities for educational work in marketing. 

Fractically every State and Territory is carrying on active pro- 
grams in one or more phases of marketing. State extension marketing 
workers, aided by other State extension personnel, develop and help 
county workers conduct educational work relating to one or more of 
the following: (1) Costs and efficiency of distribution; (2) market 
demands, consumer preferences, and nutritional requirements; (3) 
adjustments and improvemen‘s in marketing methods; (4) organiza- 
tion, finance, and operation of cooperatives; (5) public programs in 
marketing and distribution; (6) market prices and price relation- 
ships; (7) market outlets; (8) trade barriers and tariffs: (9) trans- 
portation and freight rates; (10) market and storage facilities: (11) 
processing and packaging; (12) merchandising programs; (13) 
coordination of production and marketing of commodities as to kind. 
quality, and volume; (14) extending the use of market news, crop 
and livestock estimates, grading and inspection services. 
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HISTORY AND PROGRESS 


When extension work started, the emphasis was almost entirely on 
production. Research by experiment stations and the Department 
of Agriculture which had been in progress for about 30 years was 
devoted to improvement in crop production, and the breeding and 
feeding of livestock. Naturally, the educational and demonstrational 
work in agriculture and home economics was planned to use available 
information. 

While most extension work was and still is devoted to problems in 
production, reports of work as early as 1914 indicate some attention 
to marketing. Much of the early work consisted of assistance in the 
marketing of products that were local surpluses, such as eggs, dairy 
products, fruits, and vegetables. Generally the solution was some 
kind of cooperative effort. Up until about 1925, most educational 
work in marketing consisted of advice on the feasibility of coopera- 
tive organizations, and the principles which should be followed in 
successful operation. 

A considerable broadening of the field had become apparent by 
1928. As an example, high protein wheat was being grown in large 
volume, and the Extension Service was called upon to assist growers in 
organizations whose purposes were to get a price which reflected the 
better quality. The educational work with cooperatives was largely 
devoted to grading and packing, and to improving their business 
practices generally. There was increased use of market information 
by press and radio. In 1928, 62 marketing specialists were employed 
in 27 States to assist county workers. 

Ten years later ( ao more than a million farmers in 18.500 com- 
munities were assisted in marketing by field meetings, marketing 
schools, continuation of deat ince to cooperatives, and study and 
analysis leading to the solution of local problems. In 1949, coopera- 
tives having a membership of over 2,000,000, and more than a million 
farm families not included in cooperatives, participated in educa- 
tional programs in marketing. 

Educational work in marketing is to a large extent based on local 
needs. This work has played a minor role compared to the educa- 
tional work with farmers in the fields of production. However, all 
States have engaged in marketing education and have made many 
significant contributions toward improving the market t system. The 
following examples show the results of educational work in the mar- 
keting of four kinds of commodities. These examples are included to 
represent the types of educational work in marketing and not to 
reflect the total work. 

Market lamb pools, Ohio —These pools are in operation in 22 Ohio 
counties. Eighteen years ago when the work started, only one county 
was involved. The program in these counties promotes a marketing 
system which pays for quality. Being paid for quality, farmers have 
consistently improved their flocks through better breeding and feed- 
ing. These pools operated 160 market days during 1949-50 and 
handled about 55,000 lambs. The decline in stock sheep numbers has 
been less in counties which have lamb pools than in counties which 
do not have pools. 
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Since about three-fourths of all established pool lambs are sold in 
the two top grades, a gain of at least $165,000 or $3 per head is con- 
servative. 

Farmer committees direct the activities of 11 pools. These com- 
mittees are active in arranging pool schedules, helping on pool days, 
conducting ram-distr ibution days, and holding annual banquet meet- 
ings. Four pools hold open house each year, ‘which includes demon- 
strations on methods of grading, selling, and yard operations. All 
pools received the active ‘support of trade and transportation repre- 
sentatives, 

Sweetpotato marketing, Mississippi—After several years devoted 
largely to improvement in production practices, the Extension Serv- 
ice is conducting 10 organized marketing demonstrations to show how 
producers and handlers can make the sweetpotato a good cash crop. 
The educational program is based on quality merchandising of table 
stock and the sale of small and jumbo sizes for canning and dehy- 
drated feed. Through these demonstration programs, 79,465 bushels 
of green stock and 58,135 bushels of cured stock were sold in 1949. 
In addition, canning plants purchased 53,350 bushels, making a total 
of 190,950 bushels, with a return to farmers of $407,803. Also, 92,040 
bushels were cured and stored for sale in 1950. As the result of 
working on the problems of curing, storing, grading, organized out- 
lets, and facilities for handling, Mississippi sw eet potatoes are becom- 
ing established as a reliable product in out-of-State markets, and the 
opportunity for expansion in marketings is greatly enlarged. 

Cotton marketing, North Carolina. —Cotton improvement groups, 
which started about 10 years ago, were organized and applications 
submitted for classification in 33 counties for the 1948 season. Of the 
approximately 500 ginners in the State, 208 cooperated. Cotton- 
storage warehouses assisted with the CCC loan program. In the 
spring, 38 meetings were held with veterans and other farmers in 6 
counties. A representative of the Cotton Branch aided in holding 37 
meetings of this type in five other counties. 

It is conservatively estimated that at least one-half of the 200,000 
grade cards representing 200,000 bales were used to secure an advan- 
tage to the grower of $5 per bale: the program then has been worth 
$500,000. ‘To illustrate, Mr. R. H. Smith, a Wake County farmer, 
had a bale of cotton for sale and was offered 32 cents per pound. In- 
stead of selling, Mr. Smith decided to have his cotton classed, = 
it was found that his bale of cotton had a loan value of better than 43 
cents per pound. Mr. Smith took a loan on this cotton and made $ 
more per bale. 

Fresh fruits and vegetables, New Jersey—For highly perishable 
commodities, demonstration programs have shown that some of the 
usual marketing channels can be eliminated. The result is a fresher, 
better product. 

Sweet-corn growers are now cutting corn at special times to capi- 
talize on freshness. Some is cut during the night to be delivered 
direct to retail stores first thing in the morning. Some is cut in the 
early evening to be delivered to chain w: arehouses that night or early 
the next morning. Other corn is cut at unusual hours to supply mar- 
kets with the freshest possible produce. Five years ago all corn was 
cut during the heat of the day. It reached the consumer, after going 
through a : number of handlers, in anything but a first-class condition. 
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Demonstrational work in marketing sweet corn over the past 5 years 
has proved sound and practical and today, cutting at special hours 
is a normal procedure for a large number of growers. 

Direct delivery has also been used to advantage with tree-ripened 
peaches. The peaches are packed in the afternoon, held under refrig- 
eration overnight, and then delivered to nearby retail stores early 
the next morning. This technique is spreading rapidly, and consumers 
are able to buy tree-ripened New Jersey peaches at retail today. 

In some areas strawberries, lettuce, tomatoes, other vegetable crops, 
and fruits are handled in a similar manner. The Atlantic County 
<xtension Service has a particularly good program developed with 
the seashore retail outlets. Most of these direct-delivery programs 
are past the demonstrational stage and are operating in a commercial 
manner. 


FUNDS USED BY STATES IN MARKETING 


The service to localities and individual farmers is determined 
partly by the number of county workers, but funds are not appro- 
priated specifically for marketing in counties. Employment of mar- 
keting specialists by the States began in 1915, when one was employed 
in Mississippi. Many economists work only part time on marketing. 
Production specialists devote some time to marketing. Because of 
part time assignments an exact statement of combined Federal and 
State funds employed on marketing in the States cannot be made. 
The following estimate based on work specifically reported as mar- 
keting is a good indication of the growth: 1929, $231,400; 1939, 
$397,900; 1949, $601,000. No RMA Federal or State matching funds 
are included in these figures. 


A LOOK AHEAD AND NEEDS 


The Extension Service has carried on an effective educational pro- 
gram in marketing in many communities, and in many ways has 
helped a large number of farmers with marketing. However, im- 
provement in the efficiency of marketing has not been equal to that 
in production, largely because less funds, fewer trained leaders, and 
less research have been available for marketing education. Where 
these have been available, marketing practices of farmers, processors, 
and handlers have shown great improvement, and marketing infor- 
mation has been effectively used by consumers. Especially note- 
worthy has been the progress under many of the RMA projects, 
wherein Extension’s educational efforts have been brought to focus 
on limited but specific objectives. Experience in the marketing field 
to date has demonstrated that improvements are expedited through 
close teamwork of research and education, and that greatly increased 
emphasis on education is needed to bring about widespread adoption 
of research findings and to achieve the full benefits of improved 
marketing. 

The Cooperative Extension Service has functioned as the out-of 
school educational arm of the United States Department of Agricul- 
ture and the land-grant college system for many years. This service 
has excellent facilities for doing this educational job. As RMA funds 
become available in increasing amounts, further opportunities are 
provided for the Cooperative Extension Service to develop an edu- 
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cational program in marketing with the trade, consumers, and farm- 

ers compar able to the job now being done in the field of production. 
To be most effective, this work must grow to cover all phases of 
marketing. 


EpucaTIONAL Work ON ImprovING MARKETING Meruops, Factniries, 
AND EQUIPMENT 


(Extension Service RM: c-95—Federal-State—RMA-Matched Funds) 
A, PURPOSE AND NATURE OF CURRENT WORK 


To promote greater efficiency in the marketing of agricultural prod- 
ucts. To accomplish this, the Cooperative State Extension Services 
are conducting educational work with producers, buyers, processors, 
wholesalers, and retailers to improve marketing and to assist in the 
practical application of research results and new technologies. Goals 
are: Expanding use of grading standards, improving processing, pack- 
aging and transporting, dev eloping better marketing org: anization and 
facilities, developing market outlets, maintaining quality, reducing 
wastes and costs of marketing, expanding and improving the use of 
market news and grading and inspection services, increasing use of 
price differentials according to grade, quality, and location of product, 
developing profitable uses of ‘low- grade and surplus products and 
improving handling and merchandising practices. 


B. CURRENTLY ACTIVE LINE PROJECTS 


Work project 95 is made up of 116 line projects operating coopera- 
tively with the States. All activities referred to in the title and pur- 
pose of each line re are educational. To avoid duplication of 


statements of title anc 
oe as follows: 

Hog Marketing (95-Ia-1); (95-Tenn-2); (95-Ohio-1); (95- 
Vac ): (95-SC-1) Adjust type and market weight of hogs and 
prices paid to producers for hogs demanded by consumers. To (1) 
demonstrate to producers and processors the type and weight of hogs 
which make cuts preferred by consumers; and (2) assist slaughterers 
to recognize meat-type hogs and to encourage paying for them on the 
basis of their estimated or actual cut-out value. 

Cattle and calf marketing (95—-Ark-—4) ; (95-—Colo-1) ; (95—Ia-2) ; 
(95-Miss-2); (95-Mo-2);. (95-Nev-1); (95-Va-4); (95-Ore-2) ; 
(95-SD-2); (95-Minn-5); (95-Okla-4); (95-Utah—-1).—Develop 
and expand sapeuted methods of marketing cattle. To (1) train pro- 
ducers in recognizing live-animal grades and the relationships of 
vrades to prices sand values; (2) assist producers and marketing agen- 
cles to establish better marketing systems; (3) improve se: asonal distri- 
bution of cattle marketings; (4) encourage the use and interpreta- 
tion of market news and outlook information by producers and market 
operators ; and (5) work with producers and transportation officials on 
livestock loss prevention. 

3. Sheep, Lambs, and Wool Marketing (95—Ia—4) ; (95—Mont-3) ; 
(95-NM-5) ; (95-NM-2) ; (95-Va-6) ; (95-WVa-—1) ; (95-Wyo-1).— 
Expand the use of new iathods of Sis Neattiie wool and develop and 
expand the market for fat lambs and breeding stock. To (1) train 


purpose, the line projects are grouped by com- 
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and encourage producers to classify and properly prepare wool for 
market; (2) introduce core sampling as a basis for establishing price ; 
(3) encourage the marketing of lambs at proper weight na ade 
through more efficient marketing channels; ia (4) assist setehiie cers 
in marketing high-quality-wool and mutton- -type breeding stock. 

4. Dairy ‘marketing (95-Ia-5); (95-Kan-3) ; (95-Mo-3) (95- 
Mont-2) ; (95—Neb-2 ys (95-NH- -8) ; (95-NM-4) ; : t95.ND-2)’ io 
Okla-7) ; (95-Ore-4) + (95-SC-4) ; (95-Wis-5) —Maintain quality of 
fluid milk and cre: um, improve plant efficiency and expand market out- 
lets for dairy products. ‘To (1) encourage producers and processors 
to maintain quality of fluid milk and cream through improving han- 
dling practices on the farm, in processing plants and in distribution 
channels; (2) to train plant managers to improve methods and proc- 
esses setae with the manufacture and distribution of dairy prod- 
ucts; (3) improve operating efficiency, particularly as it relates to 
plant expansion and low-volume plants, and (4) demonstrate and 
encourage new uses and expanded market outlets for dairy products, 
such as dried milk. 

5. Poultry and eggs (95-Ala-2) ; (95-Ark-3) ; eee al (95- 
Colo-8) ; (95-Ga-2); (95-I[1-1) ; ios —Ia-3) ; (95-Kan-1) ; (95-Ky- 
1) ; (95-Md-4) ; (95—-Minn-1) ; (95—Miss-3) ; (95-Mo-4) ; (95—Mont- 
1) ; (95-Neb-1) ; (95-NH-1) ; (95-NY-2) ; (95-NM-3) ; (95-NC-1) ; 
(95-ND-3) ; (95-Okla-6) ; (95-Pa- 1); (8 15-SC- —3) 5 (95-SD-1) ; (95- 
Tex-2) ; (95-Va-1) ; (9% Ww is—1) —Maintain the quality of poultry 
and eggs during marketing and improve methods and efficiency in 
marketing, distr ributing, and merchandising poultry and eggs and in 
dressing and packaging poultry. To (1) develop better aaeeuiend- 
ing and use of live ‘poultry ¢ grades; (2) improve marketing and han- 
dling facilities with producers and buyers; (3) train and encourage 
producers with home-processing plants and commercial processors in 
improving market facilities and in developing new facilities; (4) 
ee e methods and efficiency in processing and packaging oultr v ; 

(5) demonstrate to producers and handlers egg grades and differences 
in grades, how to maintain quality during marketing, increase market 
effici siency and develop and improve market facilities: (6) encourage 
distributors and retailers to maintain the quality of dressed poultry 
and eggs during distribution; and (7) improve merchandising 
pr uctices 

Grain marketing (95-Ind-1); (95-Ia-6); (95-Kan-2); (95- 
Mo-5); (95-Md-8) ; (95-Okla— 1) —Develop methods whereby grains 
can be eal and sold on a quality basis and their quality pre- 
served through the marketing channels. To (1) develop and encour- 
age handling procedures to avoid mixtures in the marketing of wheat 
and to prevent deterioration in quality of stored grain; (3) demon- 
strate to producers better methods of conditioning grain on farm for 
storage, including the use of mechanical methods; and (3) encourage 
the use of price differentials according to grade and quality in pro- 
ducers’ local markets. 

. Grain-elevator operation (95-Ill-2); (95-Minn-4+).—Improve 
efficiency and services of country grain elevators. To (1) decrease 
costs of handling grain by country elevators by demonstrating ways 
of efficient operation, improved techniques in management and mod- 
ernization of facilities; and (2) develop more efficient merchandising 
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and a better balance of side-line enterprises and more complete selling 
and buying services for producers. 

8. Seed ‘marketing (95-Ala-1) ; (95-Ore-1) ; (95-Miss4).—Dem- 
onstrate better methods of processing, handling, identifying, and mar- 
keting seed crops. ‘To (1) demonstrate to producers and seed dealers 
new and improved methods of harvesting, drying, storing, packaging, 
labeling, certifying, and merchandising ‘seed crops; and (2) expand 
the markets for high- quality seeds and inform producers and the trade 
of su ly and demand conditions for seeds and seed cr ops. 

F erketing facilities and business organization (95—Hawaii-3) ; 
(95-Ma-i a (9 5-Minn-3) ; (95-SC-5)—Aid in development and 
operation of adequate ee facilities Se more effective business 
organizations handling farm products. 'To (1) demonstrate the value 
of “st: andard methods of accounting and better business methods; (2) 
work with and demonstrate to both cooperative and other business 
managers ways of improving methods of marketing; (3) assist com- 
munity locker plants to improve their services and to more fully utilize 
waste products; and (4) assist in the establishment of special market- 
ing facilities where needed and economically feasible. 

10. Corn meal marketing (95—Ala-4) ; (95-Miss~7) ; (95-SC--6) — 
Improving the processing , quality, merchandising, and utilization of 
corn meal for human consumption. To improve quality, nutritive 

value by enrichment, processing methods, merchandising, and utiliza- 
nay of corn meal for human consumption. 

. Cotton marketing (95-Ga-1) ; (95-Miss—-6) ; (95—-Mo-1) ; (95- 
NM 1); (95-Okla-3)—Demonstration of identification, handling 
and marketing cotton according to variety and area of growth. To 
demonstrate methods of identifying, handling, and marketing stan- 
dardized superior varieties of cotton on a market area basis to show the 
value of variety in determining fiber quality and spinning perform- 
ance and to improve the competitive position of eee. 

12. Forest products (95—La-1); (95-Ore-3); (95-Okla-5) 5 (95- 
wi ’a3)—Improve od marketing of farm forest products. To (1) 
demonstrate improved marketing practices in selection, cutting, grad- 
ing, classifying and standardizing farm forest products; (2) help de- 
v elop stable market outlets for small quantities and low-grade products 
to stimulate better utilization and reduce wastes; (3) encourage the 
development of woodwork industries; and (4) keep producers, local 
buyers, and processors informed of supply and demand conditions, 
prices, and market opportunities. 

13. Fruit and vegetable marketing (95-Ark-1) ; (95-Conn-1) ; (95- 
Me-1); (95-Md-—5); (95-Md-6); (95—-Mass-1); re Miss-8); (95- 
Miss—1) ; (95—Miss-9) ; (95-NH-2); (95-NY-1); (95-NC-2); (¢ 
ND-1); (95-RI-1); (95-SC-2); (95-Tenn-1) ; (95_Tex-3) ; (95— 
VA-2); (95-Wash-1); (95-Hawaii-1); (95-Hawaii-2); (95-PR- 

1)—More effective distribution and merchandising of fruits and vege- 
tables. To encourage adoption of practices and ‘the use of facilities 
by producers, processors, and handlers that will reduce marketing 
costs and losses, expand outlets, make profitable use of surplus and 
low grade products, and bring higher net returns to farmers. 

14. Retailer education (95-Fla-2) ; (95-Ind-2) ; (95-Md-1) ; (95- 
Wis-6)—Better marketing through retail food stores. To demon- 
strate to retailers methods of display, merchandising, handling, and 
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management that will maintain the quality of perishable foods, reduce 
wastes and spoilage, encourage sales, and bring better products to con- 
sumers. 


C. HISTORY AND EVOLUTION OF THIS WORK 


The Cooperative Extension Service has included educational pro- 
grams in commodity marketing since the early years of extension work. 
Available information, funds, and personnel, however, have limited 
State marketing specialists’ and county agents’ work to general pro- 
grams and emergency problems. Most of the educational effort was 
necessarily devoted to working directly with farmers and local buyers 
on local problems. 

Title II of the Research and Marketing Act provided an opportu 
nity for additional and intensive work on specific problems recognize! 
by producers and the trade as needing solution. This project has been 
in operation three fiscal years, 1948-50. Significant progress has been 
made. There has been substantial growth in the number of line proj- 
ects as State funds have been provided for matching RMA funds and 
as competent personnel became available. An important part of the 
commodity marketing educational work under this project deals with 
producers’ problems, but major emphasis is also given to problems all 
along the line until agricultural products are purchased by consumers. 
The trend is to increase the proportion of work with nonfarm groups. 
such as processors, handlers, distributors, and retailers. 


D, FUNDS—ANNUAL EXPENDITURES 


RM: c-95—State extension programs to improve marketing methods 


Fiscal year 
Source of funds Reet ees 
1948 1949 1950 
|———--- eed i - 
Federal RMA = ud é “ | $114, 359 |$222, 636.00 | $354, 952. 48 
State matching ! ; 114, 424 | 222, 646.80 | 359, 542. 43 


Total | As ee | 445, 282. 80 | 714, 494. 91 
' 


! Represents figures taken directly from project budgets. Many States contributed substantially mor 
to the support of RMA projects from non-RMA funds than was reported in their RMA project budgets. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


RMA educational work on commodity marketing in the States is in 
the developmental stage. Many of the projects are pilot programs 
looking toward expansion based on experience and results obtained. 
As new research results become available they are incorporated in the 
educational programs. Education is a cumulative process. Successful 
educational effort reduces the lag in time between the discovery of 
facts and their application. The following examples illustrate some 
of the important achievements during the first 3 years of operation. 

Livestock producers in Mississippi customarily sell 66 percent of 
their cattle from July to November. During this period the price paid 
for cattle is low. Work in Mississippi was initiated for the purpose 
of aiding producers to carry a higher percentage of their cattle 
through the winter on good pasture and selling them on a better spring 
market at heavier weights. A check on the sale of 1,000 cattle sold 
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during March, April, and May of 1950, showed a price of 7 cents per 
pound higher than the previous fall. An increased net return of $35— 
360 per head was made by selling in the spring. Asa result of the pro- 
gram, 10 times as many cattle were sold in March, April, and May of 
1950 as were sold in the same period of 1949. A shift in the time of 
marketing from fall to spring of 10 percent of the State’s 1,500,000 
head of cattle would result in a more stable supply of higher quality 
beef for consumers and an increase in returns to producers of over 
$6,000,000 annually. 

In Alabama, where there was a short age of poultry dressing plant 
facilities, the extension program was influential in ine reasing commer 
cial facilities and establishing many home dressing plants. As of 
December 1949, dressing plants were established within reach of most 
broiler producers. There were in operation 65 commercial dressing 
plants processing 418,000 birds per week and 48 home dressing plants 
processing nearly 9,000 birds weekly. 

A survey in Crawford County, Pa., showed that there was not 
an adequate outlet for high quality eggs in the southern and western 
parts of the county. As a result of the survey, a weekly commercial 
truck route was established in November 1949, providing an outlet for 
quality eggs. The volume has reached over 100 cases per week. Pro- 
ducers are receiving an average of from 5 to 10 cents a dozen more for 
their eggs than they did before the route was established. 

Work on egg quality with retail stores in Minneapolis, Minn., has 
focused attention on handling and merchandising methods. Many 
of the stores now refrigerate eggs that did not do so before. A number 
of coolers have been built by egg handlers, particularly cooperative 
creameries. 

Progress has also been made in establishing egg cooling and storage 
facilities on farms. 

In Wisconsin, most of the milk is converted into manufactured dairy 
products and sold outside the State. Here the program for improving 
milk quality has progressed to the point at which the dairy industry 
has seen the need for guaranteeing an adequate supply of high quality 
dairy products. Asa result, regulations outlining the minimum stand- 
ards that must be met in producing milk and cream became effective 
during the past year. 

Technical assistance was given 106 Wisconsin dairy plants. In sev- 
eral instances long-time programs of quality improvement, plant lay- 
out, or building expansion have been accomplished. 

“ducational and demonstrational work on expanding the market for 
dried milk has resulted in a group of 15 milk plants laune hing a pro- 
motion campaign in cooperation with local bakers, who agreed to use 
6 percent dried milk in bread. This idea has spread from the original 
15 Wisconsin plants to many others in Wisconsin and Minnesota. 

The North Dakota potato marketing project has in two years reduced 
tuber injury and bruising nearly 50 percent, by wide : adoption of im- 
provements in field and w varehouse handling. In 1949, about 9,000 car- 
loads of low-grade and surplus North Dakota potatoes went into non- 
table use. About half of these were fed to livestock. 

The Massachusetts project emphasized orderly marketing of apples 
in the 1949-50 season, to help growers and the trade dispose of the 
largest apple crop in 25 years. On October 15, 1949, there were 1,248,- 
000 bushels of apples in cold storage in the Boston area in contrast to 
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550,000 bushels a year earlier. In the first half of November 1947, 
80,000 bushels of McIntosh apples moved out of storage in the Boston 
area. In the same period in 1948, 75,000 bushels were moved out of 
storage. In response to Extension’s continuous publicity of the facts 
and market developments 159,000 bushels moved out of storage in 
the first half of November 1949. Growers and dealers were alert to 
the use of helpful information. 

The Indiana Extension ae by means of a “school on wheels,” 
a specially designed highway -ailer, has brought practical demon- 
strations of handling, care, wandidendine display, pricing, and mer- 
chandising of fresh “fruits and veget tables to the retail trade. The 
specialist ‘followed up the schools w ‘ith visits to trainees in their places 
of business, conducted consumer tie-in meetings, and furnished edu- 

cational materials dealing with crop and market information. The 

first year, 48 schools were held in 10 cities, and a total of 283 retail 
personnel and 68 wholesale personnel were trained in the schools. 
Retailers participating report substantial increases in sales, less waste, 
reduced costs and losses, improved employee relationships, and better 
satisfied customers. 

Research has shown that variety identification is important to mills 
in determining quality and spinning value of cotton for different uses. 
Georgia, Mississippi, Missouri, Oklahoma, and New Mexico are con- 
ducting educational and demonstrational projects to show the value 
of variety identification in marketing and processing cotton. Signifi- 

cant progress has been made in Georgia and New Mexico. The follow- 
ing number of bales of pure variety cotton have been identified in the 
years 1947-49: 


1947 : | 1949 


. | 
New Mexico . 25, 000 89, 000 | 110, 000 
Georgia < nae boate eed 3 1, 200 | 12, 764 


The projects on cotton variety identification are pilot programs to 
determine the feasibility of developing this practice as a marketing aid. 


F. SOME ADDITIONAL WORK NEEDED 


Significant results have been obtained by the State extension services 
in commodity marketing educational programs. The experience to 
date has shown that educational work on marketing problems is neces- 

sary in improving returns to farmers, maintaining ‘quality of products 

from producer to consumer, raising the standards of merchandising, 
improving efficiency in distribution and adjusting agricultural pro- 
duction to demand. To be effective educational work must take into 
account the problems of all important groups throughout marketing 
channels—producers, processors, distributors, and retailers. 

The RMA Advisory Committees have recognized the importance of 
education in accomplishing the purposes of the Research and Market- 
ing Act, and have, from time to time, included in their reports recom- 
mendations for additional educational work. 

In terms of the problems and the integrated nature of marketing 
and distribution, the educational program is still in the pilot stage. 
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The increasing volume of marketing research and the provision of 
additional marketing services require a growing educational effort. 
An enlarging program of research can be justified only to the extent 
that results are accepted and applied in the day-to-day business opera- 
tions of people engaged in the marketing process. The objective of 
marketing education is to work with all major groups involved in 
moving agricultural commodities from producers to consumers and to 
accelerate the adoption of better methods and practices. Attainment 
of this objective requires a broader and more intensive program than 
is now possible within current authorizations. 


ConsuMER Epucation To Expanp ConsuMPTIon OF ABUNDANT F oops 
AND To Inrropucre New Uses 


(Extension Service RM: c-96—Federal-State—RMA Matched Funds) 


A. PURPOSE AND NATURE OF CURRENT WORK 


To acquaint consumers with the current market situation for food 
products and to encourage wiser selection of foods. To develop an 
understanding of how to buy an adequate diet. To demonstrate proper 
care and new uses for farm products purchased by consumers. To 
encourage more prompt and efficient movement of farm products from 
producer to consumer and reduce waste arising from poor handling 
of food and from market gluts. Educational work with consumers 
in a cooperating city gives emphasis to the food-market situation 
in the city and offers suggestions on better food buying. It promotes 
more efficient marketing by interpreting local consumer preferences 
to producers, food handlers, and retailers. In State programs food- 
buying information is prepared by the State specialist and distributed 
locally by county extension agents after checking local food-market 
conditions. 

B. CURRENTLY ACTIVE LINE PROJECTS 


1. Consumer education in cities (96—Ala-1); (96-Ga-1); (96- 
Ky-1); (96—Md-1); (96—Minn-1); (96—Mo-1); 96-Mo-2); (96- 
Tenn-1); (96-Wash-1)—Food marketing information for urban 
consumers. ‘To guide consumers in buying and utilizing food and 
to assist in the orderly marketing of farm products. 

2. Consumer education for an entire State (96-Conn-1); (96- 
Del-1) ; 96—Mich-1) ; (96—Mont-1) ; (96-NM-1) ; (96-NY-1) ; (96- 
Okla-1); (96-Utah-1); (96-PR-1)—Food marketing service for 
consumers. To inform consumers, both rural and urban, on the food- 
market situation; to promote purchase of products in abundance and 
to assist the housewife make the best use of her food dollar. 


C. HISTORY AND EVOLUTION OF THIS WORK 


In 1948 six State extension services established educational pro- 
grams to assist consumers needing reliable food-market facts. The 
work was begun on an experimental basis in selected cities and with 
selected commodities. Local committees were chosen to guide the 
extension worker in program development and to promote interest 
in better food-buying practices. Emphasis in some States has shifted 





2500 AGRICULTURAL RESEARCH AND RELATED SERVICES 


from an urban area to include the whole State by using county exten- 
sion agents to disseminate the information. Practically all food items 
are included in the present educational programs, but attention is 
directed particularly to the more plentiful foods. In 1950 a food 
buyers’ information service was available in 22 States and in Puerto 
Rico. Guidance in selection and care of food and encouragement in 
development of new food-buying habits are featured in present 
educational work in marketing for Consumers. Three regional pro- 
grams are operating where several States have joint interest. These 
are reported in project RM: c—-211, page 2503 of this chapter. 


D, FUNDS-—-ANNUAL EXPENDITURES 


RM: c-96—State extension programs to expand consumption of abundant foods 
and to introduce new uses 


Fiseal year 
Source of funds 


1949 1950 


Federal RMA $42, 15: $60, 757 $103, 061 
State matching ! \ 2, 155 60, 757 | 107, 021 


Total % 84, : | 121, 514 210, O81 


Represents figures taken directly from project budzets. Many States contributed substantially mor 
to the su»port of RMA projects from non-RMA funds than was reported in their RMA project budgets. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Consumers who followed extension buying guides saved money on 
their food purchases in the spring of 1950 by using more of the less 
expensive cuts of meat, especially pork. A brisk demand strengthened 
the market and returned farmers more for their hogs. Consumers 
have had an opportunity to learn through consumer education pro 
erams about quality of eggs, and many uses of eggs. Information on 
how to buy potatoes, new uses of potatoes, and correct information on 
the place of potatoes in the diet has been helpful to both consumers 
and potato producers. The apple market improved when consumer 
education workers in cooperation with merchants and other agencies 
used window displays, television, demonstrations, and feature ‘stories 
to encourage the public to take advantage of the big apple crop. Ex 
tension workers mobilized the urban population in a program for 
home use of large supplies of cherries and apricots, which, in other 
years, the canneries had taken but could not use in 1949. In this way 
the farmers received a better return from their crops. In cooperation 
with county and State extension workers, with the assistance of many 
public agencies and local leaders, and through the use of radio, tele- 
Vision, newspapers, and magazines, consumer - education specialists are 

carrying the story about more and better food for healthier living to 

millions of people each week. Television sets in many urban and 
rural areas offer an avenue to demonstrate food selection, care, and 
utilization to many people in their homes. 
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In Minneapolis a localized food-marketing bulletin is sent to 400 
professional leaders who use it with their organizations and in their 
educational programs. The 109 leaders who answered a survey indi- 
cated that they were reaching 1,157,092 persons with this information. 

Information on foods in plentiful supply in the Birmingham market 
and the best use to make of them in quantity is prepared especially for 
food service managers and dieticians. It is sent to 130 cafes, restau- 

rants, and other feeding establishments each week. 

Demonstrations, exhibits, leader training, food-marketing bulletins, 
and discussions at meetings of many kinds of groups are used to de- 
velop a better understanding of food-buying practices. These are 


some of the ways homemakers are helped to apply food-market 
information. 


F. SOME ADDITIONAL WORK NEEDED 


Advisory committees have recommended educational marketing 
work with consumers for the purpose of expanding the market for 
abundant foods and to introduce new uses for farm products. State 
legislatures have made available limited funds for educational work 
with consumers, and State extension services have proposed programs 
to include work with urban people. Methods of reaching city people 
with current information on food supplies and stimulating action by 
consumers are now being tested. Extension is now exploring ways 
of applying the information to areas beyond the limits of the central 
market area. Representative program-planning groups are guiding 
the development of the educational work and assisting the consumer 
education specialist with programs that meet local needs. Three 
problems of immediate concern are better use of television, how to 
reach many more urban people, and consumer education work on non- 
food farm products. 


EDUCATIONAL AspECTs OF DeveLopiING New Market INFORMATION AND 
Basic Data py MARKET AREAS 


(Extension Service RM: c-98—Federal-State—RMA Matched Funds) 
A, PURPOSE AND NATURE OF CURRENT WORK 


To promote orderly marketing of seasonal supplies of farm products 
on an area basis by providing ‘effective use of new marketing infor- 
mation services, local application of current economic information, 
suggestions for marketing and production adjustments, and area re- 
ports on condition and movement of crops and livestock. Market 
news reports and other data on market conditions made available by 
State agencies and other agencies of the Department are combined with 
local facts showing how this information can benefit farmers and 
handlers of farm products. An understanding of the application of 
this information to marketing problems is essential to widespread use. 
Correct interpretations of economic and marketing information assist 


vol. 3———44 
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farmers in determining when and where to sell their products. Such 
interpretation helps them understand market developments. It keeps 
them informed of changes even though they have infrequent contact 
with the markets. 


B. CURRENTLY ACTIVE LINE PROJECTS 


Market Information (98-I]]—1); (98-Ind.-1); (98-Ind.-2) ; (98- 
Towa-1) ; (98-Md.—1); (98—Mich.—1); (98—Mont.-1); (98-Pa—1); 
(98-S. C.-1); (98-Vt.-1); (98-Wash.—1)—Disseminating new mar- 
ket-area information. To develop improved methods of disseminating 
economic and market information for producers, distributors, and con- 
sumers and to assist them in the application of this information. 


C. HISTORY AND EVOLUTION OF THIS WORK 


Going beyond the usual market information work, this project un- 
dertakes to show how such information can be used to increase farm 
income; it encourages farmers and handlers to make adjustments in 
their operations to fit market needs; it helps them understand the 
market in which they must operate. This project started in 1948 in 
four States with circular letters to county agricultural agents, news 
articles, and radio talks. Next a monthly publication was distributed 
to producers, truckers, and retailers in counties holding community 
meetings to study marketing of their farm products. Leaflets for 
general distribution, news articles, and radio talks on regular and 
special programs are used in the dissemination of this marketing 
information. 

D. FUNDS—ANNUAL EXPENDITURES 


RM: c-98—State extension programs for developing new market information 
and basic data by market areas 


Fiscal year 
Source of funds | - ~~ nein 
1949 


Federal RMA : $15, 500 $21,812 
State matching ! 15, 500 21, 812 


Total... . ‘ ‘ 31, 000 43, 624 


! Represents figures taken directly from project budgets. Many States contributed substantially more 
to the support of RMA projects from non-RMA funds than was reported in their RMA project budgets. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


In Indiana the monthly publication Economic and Marketing In- 
formation for Indiana Farmers has met a very enthusiastic response 
from farmers and marketing men. It is read by about 100,000 people 
each month. It carries pertinent information on marketing trends, 
marketing problems, price outlook, pricing factors, and suggestions on 
effective marketing methods. 

In Michigan, to develop a better understanding among farmers and 
related groups which will enable them to make necessary adjustments 
to marketing changes, the extension service prepared a series of five 
discussion guides for use at community meetings. About 18,000 of 
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these guides were distributed to 800 leaders in 50 counties. Local 
leaders report much interest and say that many Michigan people are 
making adjustments in their business according to information pre- 
sented in these meetings. The leader training meetings and the com- 
munity meetings c onducted by the leaders are effective in disseminati ing 
information about the market for farm products. 

In Pennsylvania a series of commodity marketing information 

leaflets are distributed each month to farmers in selected counties rep- 
neeating market areas. A survey in five counties showed that farmers 
receiving the Poultry Market Digest were fairly well posted on the 
poultry and egg market situation. These farmers expressed good 
reasons for their views and reported larger returns on their sales of 
eggs and poultry. Increased use of radio is made in improving 
marketing. psa al wire and tape recordings are mailed to county 
agents with additional script for local adaptation. 

“In W ashington a printed outlook and market information leaflet 
goes to 10,000 farmers each month. In 1949, 45 market information 
releases were used by newspapers serving residents of the State, and 
releases are now a sogninr service. Radio stories are supplied all 
radio stations in the area. Some stations telephone for special inter- 
pretations of new Abiatieensiabh County agents adapt the news 
stores by supplying local market facts giving direct t application to the 
market information. Timely forecasts adapted to Washington con- 
ditions are made regularly to farmers; for example, the 1949 late 
potato forecast for the State proved especially valuable to farmers 
because of this adaptation. Price analysis and market information is 
also discussed with groups of farmers and businessmen throughout 
Washington. 

F. SOME ADDITIONAL WORK NEEDED 

State RMA extension programs now operating in a few places pro- 
vide much needed information for farmers and handlers of farm 
products, but on the present scale they reach too few people. Educa- 
tional work must go where the people are, and there must be local 
application of the information. How to reach the most people with 
available resources is a problem in each State. The use of radio and 
television to effectively disseminate marketing information and to 
show the application of it to the local situation is now being tested 
in present projects. Methods are being devised to help people who 
seldom visit a principal market place gain an understanding of what 
goes on and what makes the price for their product. The educational 
work now developing gives some of the answers. 


DEVELOPING AND Conpucrine EpucaTionaL AND Der MONSTRATIONAL 
Work IN MARKETING 


(Extension Service RM: c—211—Federal—RMA Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To expand the market for farm products, promote efficient market- 
ing, and bring about a balance between production and use of agri- 
cultural products by: (1) Developing new types of State marketing 
educational programs to encourage adoption of the results of research 
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and new educational tec hniques ; (2) preparing special technical in. 
formation adapted for use by State project leaders in connection with 


these programs; and (3) developing regional and national educationa| 
programs in marketing. 


B. CURRENTLY ACTIVE LINE PROJECTS 


1. Technical assistance to State project leaders in developing ani 
operating projects and general supervision of RMA-Extension co 
opel rative programs by Federal Extension Service marketing stat! : 
developing educational material, exhibits, and work guides; and i) 
conducting conferences for State extension workers on educationa! 
wor rk i In marketing. 

. Contract No. A- 1s-30921, No. A-—Is-31901, No. A—1s—31909. 
Contracts for regional work in consumer education conducted in New 
York area, New E ngland, and Kansas City area. To help consumers 
do a better job of food buying, benefiting producers and handlers of 
ne as well as consumers 

Regional grain progr am 211-02—Educational and demonstra 
tide al work in the h: andling, storing and selling of wheat, other grains, 
and seeds in the hard winter wheat area. To improve the quality anc 
broaden the market for grains shipped to the larger terminal markets 
from the hard red w inter wheat area by (1) improving the grain-mar 
keting system through intensive educs ational and demonstrationa! 
work with millers, bakers s, and grain handlers in the larger termina! 
markets and (2) bringing to the State extension leaders in an organ- 
ized way useful information resulting from these terminal-market 
contacts and aiding these leaders in conducting effective educationa| 
programs in the States of the area. P1 roject he: adquarters are at Ex 
tension Service, Stillwater, Okla., and serve the hard red winter wheat 
areas in Texas, New Mexico, Oklahoma, Kansas, Colorado, Nebrask:, 
and Missouri. 

4. Regional livestock program 211-03—Educational work in the 
mi arketing of livestock and wool in the Western States. To improve 
quality, broaden market outlets, and dev elop better methods and prac 
tices in handling, transportation, and marketing of meat animals and 
wool produced in the 11 Western States. Project headquarters are 
at Extension Service, Logan, Utah, and serve Arizona, California, 
Colorado, Idaho, Montana, New Mexico, Nevada, Oregon, Utah, 
Neeenes and Wyoming. 

». Extension Marketing Committee: An advisory committee of , 
people from the land- grant colleges to assist in the dev elopment of : 
marketing program for the Federal and State extension services. 


C. HISTORY AND EVOLUTION OF THIS WORK 


There are now 139 State RMA extension projects in operation in 
44 States and 8 Territories for work with producers, processo. s, 
handlers, and consumers. Federal extension marketing specialist- 
work with project leaders in each State in program planning, develop 
ing educational material, conducting meetings, and appraising results 
Television is the newest means used in extension teaching. ‘Three 
marketing training conferences for State project leaders were heli! 
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in fiseal 1949, and four, in 1950. The marketing staff works closely 
with ARA on the expansion of new marketing work under the Research 
and Marketing Act. 

The Extension Marketing Committee appointed in 1948 has held 
six meetings. Two State extension directors, two marketing spe- 
cialists, one home-demonstration leader, and one dean of agriculture 
comprise this committee. 

Contracting for educational work began in 1948 when arrangements 
were made with Cornell University to “dev elop consumer education in 
the New York metropolitan area. In 1949, Massachusetts University 
undertook a similar program for New England, and the University 
of Missouri, a program for Kansas City “and surré yuunding area in 
Missouri, Kansas, Nebraska, and Oklahoma. 

Regional grain and livestock programs have been initiated. Re- 
gional programs in poultry and dairy marketing and retailer educa- 
tion are being considered. This work grew out “of the need to reach 
beyond State lines with educational programs for specific commodi- 
ties as they moved in marketing channels. The marketing specialist 
is stationed in the region and works with handlers as w ell as with 
extension specialists in the States participating in the program. 


D. FUNDS—-ANNUAL EXPENDITURES 


RM: c-211—Federal assistance to State extension work in marketing 


Fiscal year 
Source of funds 


1948 1949 1950 


Federal RM A-Extension. - : ‘ $41, 860 $147, 170 $83, 741, 23 


Administrative work connected with extension activities and use 
of RMA funds is charged to regular extension appropriations. Con- 
tracts for educational “work in “marketing obligated $20,000 in 1948 


and $95,000 in 1949, and these are included in the above annual expendi- 
ture data. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISH MENTS 


Marketing conferences with State leaders—Improvements in 
marketing come as new ideas and new information are translated into 
action. In the past 2 years seven conferences were conducted by Fed- 
cral Extension Service and State leaders reviewing new information 
from research, demonstrating new educational techniques, exhibiting 
new visual aids, and presenting new educational material for dis- 
tribution to the public. These conferences have helped State project 
leaders and county extension agents develop more effective educational 
work with producers, buyers, handlers, and consumers of farm prod- 
ucts. The conference reports have been widely distributed in response 
to requests from many people. 

2. Contracts for consumer education.—The New England extension 
services marketing information program covers six States. It is the 
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largest of the three contract programs. The Food Marketing Bul- 
letin issued weekly at Boston gives information on food supplies, 
prices, qualities, sources, marketing seasons, varieties, selection, and 
use. It reports research results, gives good food buys, and lists plenti- 
ful foods. Suggested news stories and radio material go with the bul- 
letin to extension personnel for local educational use. Market tours, 
demonstrations, radio and television programs are used to make the 
program most effective. This information is used regularly by county 
extension agents in New England, food editors, nutritionists, school- 
lunch managers, institution food buyers, and welfare agencies. They 
report that the information is of great value to them and to the 9,000,- 
000 consumers in New England. Other censumer education work is 
described under project RM: c-96, page 2499 of this chapter. 

3. Eatension Marketing Committee-—Six reports prepared by the 
Extension Marketing Committee make recommendations for con- 
sideration of the Extension Committee on Organization and Policy, 
the Agricultural Research Administration, and the Federal and State 
extension services. The committee has defined extension responsi- 
bilities in marketing, outlined relationships to other State agencies 
under title II of RMA, and proposed future developments of exten- 
sion work in marketing. The committee has rendered valuable as- 
sistance in developing a marketing program for the Federal Exten- 
sion Service and in suggesting a course of action for State work under 
RMA. The sixth meeting of the committee was in June 1950. 


F. SOME ADDITIONAL WORK NEEDED 


Recommendations by the Extension Marketing Committee and other 


RMA advisory committees and requests from State extension services 
point to the need for more educational material for distribution in 
the States, more visual aids for use at meetings and exhibits, and some 
guides to educational work with handlers and consumers of farm prod. 
ucts. Some materials were prepared in the past year, but these repre- 
sent only a beginning, especially in the consumer-education and re- 
tailer-training programs. There is urgent need to provide for the 
preparation of more educational aids. 

Suggestions by the Extension Marketing Committee for regional 
marketing programs and their list of marketing problems to be handled 
on a regional basis constitute a large assignment compared to edu- 
cational work now under way in regional cooperative or contract 
projects. Eight commodity marketing problems which seem to re- 
quire regional attention are presented. Retailer training programs 
are recommended as one step toward improving the marketing system. 
Expansion of the consumer-education work is needed to reach people 
in many more cities. 

Regional programs are needed to handle problems which are indus- 
try-wide and not subject to solution by work within the individual 
States. Other criteria are also listed by the committee. 

The extent to which these needs can be met is largely dependent upon 
funds available for work by the Federal Extension Service and for 


operation of regional programs either on a cooperative basis or under 
contract. 
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PREPARATION AND PuBLIcATION oF A Digest or CurRRENT INFORMATION 
ON THE Puysican Hanpiine AND BroLtocy or FresH Fruits Anp 
VeceTasies From Harvest ToroucH Orpinary MARKETING CHAN- 
NELS TO THE ULTIMATE CONSUMER 


(BPISAE—RM: c-294—Federal—RMA Funds) 


A. PURPOSE AND NATURE OF CURRENT WORK 


To compile and publish annotated digests of current information 
relative to the harvesting, packing, shipping g, and storage of fresh 
fruits and vegetables, covering all physical handling operations from 
field to ultimate consumer. 


B. CURRENTLY ACTIVE LINE PROJECTS 


-294-2—A digest of information on the physical handling and 
showy of peac ches. To review and summarize literature issued since 
1937 on post-harvest problems with peaches as a guide to research 
workers on marketing problems and other investig: tors. 

c-294-3—A digest of information on the phy sical handling of citrus 
fruit. To assemble and digest the literature published since 1937 on 
harvesting, handling, and transportation of citrus for the guidance of 
research workers on citrus- marketing problems. 

c-294-4— A digest of information on the physical handling of to- 
matoes. To review and digest the literature published since 1937 on 
the harvesting, handling, transportation, and marketing of tomatoes 
as a guide to research workers on tomato-marketing problems. 


C. HISTORY AND EVOLUTION OF THIS WORK 


This work was undertaken in 1948 for the purpose of making recent 
information on marketing problems with potatoes, peaches, citrus, and 
tomatoes available to workers starting research on Research and Mar- 
keting Act projects. The digest of potato literature has been finished 
and published. and the digests for citrus, peaches, and tomatoes are 
being prepared. 


D. FUNDS—-ANNUAL EXPENDITURES 


Annual allotment for the 3 years 1948 through 1950 have averaged 

$3,500, and totaled $4,000 in 1950. This has not covered the salaries 

of the personnel eng: aged } in this project and has been sufficient only for 
publishing costs. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Potato digest bulletin—This bulletin was issued in December 1949. 
It consisted of 163 pages and 614 literature citations and covered the 
literature on varieties, harvesting, handling, mechanical injury, grad- 
ing, washing, waxing, vine killers, precooling, transportation, ~ dor- 
mancy, storage, composition, dietetic value, cooking quality, process- 
ing and byproducts, consumer and market preferences, cliseases, insect 
damage, and nematodes, 
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F. SOME ADDITIONAL WORK NEEDED 


Similar digests would be desirable on apples and pears, small fruits, 
and certain groups of vegetables. It would be desirable to prepar: 
digests for the same commodities every 10 years. 


CROSS REFERENCES 


For additional information on subject reported on in this chapter, 
see also: 


FCA—a-—1-—1, Chapter 11, assistance to cotton and oilseed cooperatives. 

FCA—a-—1-2, Chapter 2, assistance to dairy cooperatives. 

FCA—a-1-38, Chapter 20, frozen food locker cooperatives. 

FCA—a-1—4, Chapter 36, assistance to fruit and vegetable cooperatives. 

FCA—a-—1-—5, Chapter 5, assistance to grain cooperatives. 

FCA—a-—1-6 (pt. 1), Chapter 1, assistance to livestock cooperatives. 

Fi'A—a-—1-—6 (pt. 2), Chapter 4, assistance to wool and mohair cooperatives. 

FCA—a-1-—7, Chapter 3, assistance to poultry cooperatives. 

hCA—a-—1-8, Chapter 17, assistance to cooperatives handling tobacco, dry beans 
and peas, rice, sugar, ete. 

(/A—a-—1-14, Chapter 19, transportation problems of cooperatives. 

FCA—RM : c-84, Chapter 36, merchandising products processed by horticultura! 
cooperatives. 

PMA—RM: c-106, Chapter 36, retailer training. 

INF, BAE, EXT, RM: c-255, Chapter 38, television in marketing education. 





MISCELLANEOUS 
Chapter 38—Part II 


Foreworp 


This chapter covers a number of miscellaneous and specialized sub- 
jects which, although of basic importance to agriculture, could not 
logically be placed in other chapters of the complete report on research 
and related services in the USDA. 


Included here are project state- 
ments concerning basic research in 


agricultural chemistry, plant- 
growth regulators and related compounds, and new uses for agricul- 


tural residues. Several statements pertain to bees and apiary products, 
and others to the introduction, classification, and propagation of plant 
materials. Agricultural history and the use of television as a means 
of disseminating and demonstrating the results of research and service 
work are discussed in two final project statements. 
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BEPQ—I-g-2—-Bee management investigations_-—-_-_-_-__- 
BEPQ—I-g-3—Insect pollination investigations_____ - -- 
BEPQ—RM:b-532—Value of various insects in pollination of crops 
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BPISAE—b~—11—2—lIntroduction and evaluation of field crops-_- 
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BPISAE—b-—11—4—Plant identification and bibliographical investiga- 
tions... 
OES—b-1-10—Plant introduction and propagation ______ 
Plant disease surveys and forecasting: 
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BPISAE—RM: b—51—Establishment of facilities for forecasting the 
development of crop-plant diseases ___ - 
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Miscellaneous: 
BPISAE—b-4—-14—Spectrographic plant analyses to determine nutri- 
tional requirements - ci : aa 
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MISCELLANEOUS 
Basic INVESTIGATIONS IN THE CHEMISTRY OF AGRICULTURAL Propucts 
(BAIC—b-—13—Federal—Regular Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To isolate, identify, and evaluate the biologically active chemical 
compounds in agricultural products; to synthesize and evaluate new 
plant-growth regulator s, and to determine what groups in complex 
compounds are responsible for specific plant-growth-regulating ac- 
tivity. Current work is aimed at the isolation of biologically active 
compounds from disease-resistant and dise vase-susceptible v varieties of 
tomato plants and the evaluation of these materials as medicinal 
agents for the treatment of diseases in man and animals. Attempts 
are being made, in cooperation with the Bureau of Plant Industry, 
Soils, and Agricultural Engineering, to determine the significance of 
these compounds in plant- disease resistance. Another phase of the 
work is the synthesis of organic compounds having i ant-growth- 
regulating activity and the ‘determination of their mode of action. 
This research is designed to give some information as to the chemical 
group in a compound that is essential for obtaining a particular type 
of activity. 

B. CURRENTLY ACTIVE LINE PROJECTS 


*Production of biologically active compounds from agricultural 
sources.—To isolate, identify, and produce biologically active com- 
pounds from plants and to evaluate them as medicinal agents in the 
diagnosis and treatment of diseases in man and animals ‘and thus to 
increase the utilization of agricultural commodities; to correlate the 
disease resistance of a plant with the presence of such substances in 
a .p articular variety of the plant (in cooperation with the Bureau of 


Plant Industry, Soils, and Agricultural Engineering and the National 
Institutes of Health). 

“Preparation of : synthetic plant-growth regulators.—To synthe- 
size organic compounds having plant-growth-regulating activity and 
to determine their mode of action; to evaluate them for killing weeds 
or other specific agricultural use (in cooperation with the Bureau of 
Plant Industry, Soils, and Agricultural Engineering). 


C. HISTORY AND EVOLUTION OF THIS WORK 


Certain plants have long been known to be sources of medicinal 
substances. Likewise, it has been known that certain varieties of 
plants are more resistant to diseases than others. When disease-re- 
sistant plants have been found, they were used in the breeding of 


*Lines of work for which no symbols have yet been assigned. 
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other varieties more suitable for particular climates or soils. These 
immune or highly resistant plant varieties were considered to be » 
good source of biologically active compounds, since they might pro 
luce substances which the susceptible varieties do not, or at least pro 
duce them in greater quantity. Work on the biologically active com 
pounds of tomato plants was started in 1944. Current work centers 
on the production, characterization, and evaluation of tomatine, an 
antifungal agent isolated from the fusarium wilt-immune red cur- 
rant variety of tomato, and tomatidine, a degradation product of 
tomatine. A further degradation and rearrangement of tomatidine 
may lead to the production of medicinal substances. The role of 
tomatine and tomatidine in plant disease is being investigated. 

The other phase of this work, namely, that on synthetic plant 
growth regulators, is relatively new. The applications of such syn 
thetic regulators for agricultural purposes, such as hastening the rip 
ening of fruits, shortening the dormant period of tubers and plants, 
prevention of fruit drop, prolonging water retention by fruits anc 
vegetables, and killing weeds, have increased rapidly. The mode of 
action of these synthetic regulators should be learned, and there is a 
need for new regulators having more specific or selective activity. 
Current work is directed toward the synthesis of new organic com- 
pounds having different plant-growth regulating activities, which 
can be used for investigating their mode of action. 


D. FUNDS—ANNUAL EXPENDITURES 
The annual expenditures on this project were about $700 for the 


scal year 1944, $7,900 for 1945, $10,500 for 1946, $26,100 for 1947, 
23.000 for 1948, $26,700 for 1949, and $25,300 for 1950. 


fi 
$ 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Discovery and isolation of tomatine—a new antifungal agent. 
A new antifungal agent, tomatine, has been discovered in and isolated 
from tomato plants, as a result of the survey of agricultural sources 
for biologically active compounds. This new chemical compound ha: 
been produced in pound quantities from dried tomato plants, and its 
structure has been partially determined. When tomatine is treated 
with acids the molecule splits into tomatidine and a sugar fraction, 
and, of these, tomatidine retains the antifungal activity. Tomatine 
and tomatidine were found to be effective in laboratory tests for in 
hibiting the growth of disease-producing fungi for which there is 
now no effective treatment. ‘Tomatine and tomatidine showed no 
chronic oral toxicity in experimental animals, nor did they damage 
or sensitize the skin when applied externally. The testing of toma- 
tine and tomatidine in the treatment of experimental fungus infec 
tions in animals is now in progress. 

Distribution of tomatine and tomatidine in tomato plants.—Since 
tomatine was first obtained from the red currant tomato plant, it was 
thought that the presence or absence of tomatine in a tomato variet) 
might account for its immunity. In cooperation with the Bureau of 
Plant Industry, Soils, and Agricultural Engineering, dried leaves. 
stems, and roots of red currant and four other varieties of tomato 
were extracted to learn how tomatine and tomatidine are distributed 
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in different varieties and in different parts of tomato plants. The 
results showed that tomatine occurs throughout the plant and is pres- 
ent in each of the tomato varieties examined, but that the immune 
variety, red currant, contains the largest amount of tomatine. In 
trying to explain an observation that crude juice concentrates from 
tomato plants failed to inhibit the growth of a particular fungus, 

Candida albicans, whereas pure tomatine completely inhibited its 
nous it was found that the presence of rutin interfered with the 
antibiotic activity of tomatine in crude extracts. If tomatine or to- 
matidine should prove to be of medicinal value in combating fungus 
diseases in animals, these findings suggest that rutin should not be 
administered at the same time. 

Mode of action of synthetic plant-growth regulators —Through the 
use of an organic plant-growth regulator “tagged” with radioactive 
iodine, it was demonstrated conclusively for the first time that the 
regulator is actually absorbed by the plant and goes to the most rapidly 
developing part of the plant. It was also shown for the first time that 
the regulator is absorbed by monocotyledonous plants (such as corn), 
but their growth is not affected as much as in the case of dicotyledonous 
plants (such as beans), where marked inhibition of growth occurs. 
This lack of an effect on monocotyledonous plants, therefore, cannot 
be attributed to the inability of the regulator to get into the plant, and 
indicates that the mechanism of regulator action deneatin on the 


plant type. Another new radioactive plant-growth regulator, desig- 
nated 2, 4-D-5-—I, has been synthesized on a commercial scale under 
Bureau directions. The Bureau found that the 2, 4-D-5-I, containing 
radioactive iodine, moves through the plant much faster than the plant 


sugars, thus indicating that the regulator is not attached to the sugars. 
It appears, therefore, that the regulating activity must be due to a 
speeding up or slowing down of some enzyme systems in the plant 
rather than to a combination with the compound sugars. 

New types of plant-growth regulators. New types of plant-growth 
regulators, namely carbamic acid derivatives of 4-dimethylamino 
thymol and 4-dimethylamino carvacrol methiodides, have been pre- 
pared. These compounds, when tested by the Bureau of Plant In- 
dustry, Soils, and Agricultural Engineering, were found to greatly 
reduce the rate of growth and to modify the structure of plants grown 
under adverse lighting conditions and in poor soil. Under the test 
conditions untreated bean plants were tall and spindly; their leaves 
were light green in color; and their seed pods were small and immature 
at the end of the testing period. In contrast, treated plants were short 
and stocky ; their leaves were dark green in color and rippled and the 
seed pods were normal in size and appearance and were present in 
greater numbers. 


F. SOME ADDITIONAL WORK NEEDED 


New biologically active compounds needed. The isolation, identifi- 
cation, production, and evaluation of other biologically active com- 
pounds from agricultural sources are needed. Compounds that may 
be used in treating heart disease, hormone deficiencies, hypertension, 
and cancer are but a few of the possibilities. Plants that are immune 
to certain diseases may yield products which will meet the needs of the 
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medical profession for the treatment of diseases not now adequately 
controlled. 

Synthesis and mode of action of new plant- growth regulators.—New 
synthetic regulators are needed that will assist in better utilization of 
agricultural products. An investigation of their absorption, distribu- 
tion, and fate in a plant, and of the enzyme systems affected, should 
lead to a better understanding of the specific-constituent requirements 
of a plant-growth regulator. Work on the synthesis and testing of 
compounds { to counteract the effect of known plant-growth regulators 
is also needed. 


Propucrion or Antiprotics From AGRICULTURAL. SOURCES 
(BAIC—RM : a-145—Federal—RMA Funds) 
A, PURPOSE AND NATURE OF CURRENT WORK 


To investigate various plants and certain micro-organisms as sources 
for the production of antibiotics; to isolate, identify, produée, and 
evaluate such antibiotics. The present work program is intended to 
further the basic position of agriculture in this field by the discovery 
and development of new antibiotics from agricultural sources. Within 
the past decade several antibiotics, particularly penicillin, streptomy- 
cin, and aureomycin, have come into widespread use for curing certain 
infectious diseases. Others have been discovered, but are not yet in 
use. The determination of the toxicity and pharmacological action 
of antibiotics is the only sure means of finding out whether it is safe 
to use them therapeutically or for food presery vation purposes. Before 


antibiotics can be put to use in the service of mankind, proof is needed 
that they, themselves, will not cause illness or unwanted side effects. 


B. CURRENTLY ACTIVE LINE PROJECTS 


RM: a—145-1—Production of new antibiotics from certain members 
of Streptomyces, Bacillus, and Aspergillus groups. (Cooperative 
with National Institutes of Health.) To isolate new strains of these 
groups of micro-organisms and eae survey their pure cultures, and 
other pure cultures already available, for production of new anti- 
biotics, with particular attention to infectious diseases of man and 
animals against which known antibiotics and drugs have not proved 
effective. Preliminar y laboratory tests of : antibiotic activity are made 
by the Bureau, and confirmatory ‘tests on animals or human beings are 
made by the National Institutes of Health. 

RM : a—145-2—Survey of various plants and plant parts as sources 
of antibiotics. To survey plants and plant parts as sources of anti- 
biotics, and to develop antibiotic assay and special analytical tech- 
niques necessary for establishing the specific nature of the antibiotics. 
Particular attention is given to pli ints whose extracts show antibiotic 
activity toward disease- producing organisms for which no effective 
treatment is known. 

RM : a—145-3—Production of antibiotics from the sweetpotato 
plant. To isolate, identify, produce, and evaluate the antibiotics in 
the sweetpotato plant; a successful development should increase net 
returns to farmers from the sale of sweetpotatoes. 
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RM : a-145-4—Production of antibiotics from cabbage. To isolate, 
identify, produce, and evaluate the antibiotics in cabbage; a succ essful 
development should increase net returns to farmers from the sale of 
cabbage. 

RM : a—145—5—Production of antibiotics from bananas. To isolate, 
identify, produce, and evaluate the antibiotics in bananas; this project 
may establish that some of the food value of the banana is due to its 
content of antibiotics. 

RM: a—145-6—The pharmacology of antibiotics from agricultural 
sources. To study the pharmacological properties, the modes of action, 
and toxicities of antibiotics produc ed from agricultural sources by 

various routes of administration. Such knowledge i is essential before 
antibiotics are used internally as medicine or as food preservatives. 

RM: a-145-7 (C)—Laboratory animal experimentation on the anti- 
viral action of antibiotics from agricultural sources. (Contract with a 
university.) ‘To determine by means of laboratory animal experi- 
mentation the prophylactic and therapeutic value of antibiotics de- 
rived from agricultural sources against disease-producing viruses 


C. HISTORY AND EVOLUTION OF THIS WORK 


The commercial production of antibiotics had its origin in the Bu- 
reau’s development of penicillin production, beginning in 1941. This 
tremendous program was completed in 1945, but other antibiotic proj- 
ects were continued by the Bureau. These led to the isolation of the 
antibiotics subtilin, tomatine, and polymyxin. Antibiotics differ in 
their therapeutic effects, a fact that establishes the study of antibiotics 
as a very fruitful field of research. Accordingly, Research and Mar- 
keting Act funds were allocated for the search for new antibiotics that 
might be effective against diseases, for which there were no completely 
satisfactory treatments, such as undulant fever, typhoid fever, dysen- 
tery, rickettsial fevers, systemic fungus infections, and tuberculosis. 
The search led to a new antibiotic, hydroxystreptomyci in, which may 
have advantages over streptomycin for certain purposes, and resulted 
in the isolation of antibiotics from agricultural sources, such as sweet- 
potato plants, cabbage, banana fruit, and grapefruit peel. The phar- 
macological and toxicological studies on tomatine were begun in 1948, 
and subsequently polymy: xin, antibiotic A, and hy droxystreptomyein 
were investigated. The work carried on by a cooperating university, 
grew out of the preliminary observation that rutin, a drug which can 
be obtained from buckwheat plants and other agricultural sources, 
and compounds related to rutin, destroy or prevent the development 
of an experimental virus infection. Since very few drugs have any 
value in the treatment of virus diseases (such as poliomyelitis) , this 
clue is being followed up. 


D. FUNDS—-AN NUAL EXPENDITURES 


The approximate annual expenditures on this project were $41,400 
for fiscal year 1948, $59,000 for 1949, and $85,000 for 1950. 


E, EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Discovery and isolation of a new antibiotic—hydroxystreptomy- 
cin.—A new member of the streptomycin family called “hydroxystrep- 
tomycin” was discovered as a result of the Bureau’s extensive survey 
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program on micro-organisms. This new chemical compound has al 
ready been produced in sufficient quantity to determine its structure 
by chemical methods. It differs from streptomycin, now in use it 
medicine, by having an additional oxygen atom. This difference in 
structure, though not great, may be sufficient to give advantages ove: 
streptomycin. The latter is effective against the organism of tuber 
culosis, but at the same time has a toxic effect on the patient. Hy 
droxystreptomycin, the new member of this family, is now being teste: 
physiologically to determine its medical value. 

Two crystalline antifungal agents isolated from grapefruit peel.— 
Kixtracts prepared from grapefruit peel and membranes, byproducts of 
the grapefruit processing industry, were found by laboratory test: 
to be effective for inhibiting the growth of fungi. None of the known 
constituents of grapefruit peel accounted for the observed antifunga!| 
activity of its extracts, and additional work led to the isolation of two 
crystalline antifungal agents. Chemical and physical examination 
of these products indicated that they might be of considerable im 
portance for drugs other than antibiotics, 

Crystalline antibacterial agent isolated from bananas.—The banana 
skin has been referred to as nature’s bacteria-proof wrapper. To ex- 
plain this property, antibiotic tests were made on extracts from the 
pulp and from the skins of green, naturally ripened, and ethylene 
ripened bananas. Antifungal and antibacterial activity were de- 
tected in extracts representing various stages of the ripening process. 
Bananas ripened under unfavorable conditions fail to develop anti- 
biotic activity to the same extent as properly ripened bananas. The 
antibacterial factor that is active against the tuberculosis type of 
micro-organism does not appear until the banana is very ripe. The 
antifungal fraction was separated from the antibacterial fraction. 
From the latter, a small amount of an antibacterial substance was 
isolated in crystalline form, which, from chemical tests, appeared to be 
an acid; additional information is needed, however, to identify and 
evaluate this material. 

Antibiotics in sweetpotato plant and cabbage extracts purified — 
There are indications of three antibiotic substances in the sweetpotato 
plant. A water-soluble extract contained antibacterial components, 
whereas the water-insoluble but alcohol-soluble extract contained an 
antifungal agent. These fractions have been concentrated, although 
crystalline antibiotics have not yet been obtained. From extracts of 
cabbage, one crystalline antifungal agent has been isolated, but it has 
a low order of activity. Another more potent fraction, active against 
both fungi and bacteria, has been concentrated to a form designated 
as the resinous fraction. Two crystalline derivatives were obtained 
from the resinous fraction, but attempts to liberate the active com- 
ponent were unsuccessful. This work is being continued. 

Higher plants surveyed as sources of mnlibinbice —-eakiaths from 
several hundred different plants have been tested for antibiotic ac- 
tivity. The results showed that plants are potentially rich sources of 
antibiotics having a wide range of selectivity and specificity toward 
micro-organisms. No experimental evidence was obtained that the 
antibiotics in the plants now under investigation are identical. 
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F, SOME ADDITIONAL WORK NEEDED 


New antibiotics needed.—Antibiotics effective against tuberculosis, 
whooping cough, undulant fever, viruses, and systemic fungus infec- 
tions are still urgently needed. The fact that some antibiotics are par- 
tially effective against the large-molecule viruses, which cause rickett- 
sial fevers, offers hope that antibiotics might be found that will cure 
diseases, like poliomyelitis, caused by the small-molecule viruses. Con- 
tinued research on the isolation of antibiotics from micro-organisms 
and higher plants and their evaluation against specific diseases is 
needed. 

Absorption, distribution, and excretion studies on new antibiotics.— 
\dditional information of this nature should be obtained on tomatine 
and tomatidine. The results would give conclusive evidence of danger 
or safety in their therapeutic use and would establish the particular 
‘ield of usefulness for these substances. Research in the Bureau’s lab- 
oratories is producing and will continue to produce new compounds 
having antibiotic activity. The practical usefulness of these new anti- 
bioties will not be established until they are shown to be safe with 
respect to health hazards. Pharmacological investigations should, 
therefore, be taken up promptly as the new substances are produced; 
research on their physiological effects and mode of action should 
accompany determinations of acute and chronic toxicity, because only 
in this way can the range of usefulness of a new product be determined. 


Propuction or PLanr-Growtrn ReauLtatine Compounps From 
AGRICULTURAL SOURCES 


(BAIC—-BPISAE—RM: a-272—Federal-RMA Funds) 
A, PURPOSE AND NATURE OF CURRENT WORK 


To investigate various agricultural materials as sources of plant- 
growth- reculating substances (hormones) ; to isolate, identify, pro- 
duce, and evaluate such hormones. The current program is designed 
to obtain information as to the nature of the regulators (hormones) 
in plants themselves and to determine their phy siological role in the 
many biological processes, such as fruit set, ripening r of fruit, water 
retention in fruits and vegetables, and reproduction—all of which 
have a direct bearing on the production and utilization of farm prod- 
ucts. Various agricultural byproducts, such as beet, lima bean, turnip, 
rhubarb, spinac h, and broccoli leaf meals, seeds, pollens, and fermen- 
tation wastes, are being surveyed, and active extracts and compounds 
are being prepared. Extracts and purified preparations of hormones 
obtained from some of these sources are being evaluated first by the 
bean-testing technique developed for this work. 


B. CURRENTLY ACTIVE LINE PROJECTS 


RM: a-272-1—Screening of plant or animal materials for growth- 
regulating compounds and the evaluation of these compounds. To 
detect agricultural sources that are rich in plant-growth regulators 
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and to evaluate extracts and compounds isolated, especially for use- 
fulness in relation to crop production and utilization. 

RM: a-272-2—Isolation, identification, and production of plant 
growth-regulating compounds from pollens and seeds. To isolate. 
identify, and produce plant-growth-regulating substances from agr 
cultural byproducts, which will increase that utilization and produc 
tion of agricultural commodities. 


C. HISTORY AND EVALUATION OF THIS WORK 


Investigations on the effects of synthetic plant-growth regulators 
on plants were begun in the Bureau of Plant Industry, Soils, and 
Agricultural Engineering with regular funds in 1938. It was dem 
onstrated that, by the use of synthetic plant-growth regulators, fruit 
quality can be improved by preharvest treatment, fruit set can be in- 
creased, the storage quality of some kinds of vegetables and fruits 
can be improved, and weeds can be controlled in the production of 
cereals and other crops. These synthetic regulators were found to 
produce amvaleansonaly some undesirable, as well as desirable, effects. 
A preliminary survey showed that plant-growth regulators (hor- 
mones) produced by plants themselves should possess ideal character- 
istics for producing desirable changes in the growth and development 
of crop plants—effects not yet obtainable by means of synthetic growth 
regulators. Work under this project was started by BAIC and 
BPISAE in the latter part of 1948. Current work in BAIC is con- 
cerned with the isolation and production of natural plant-growth 
regulators (hormones) from agricultural products and byproducts, 
and in BPISAE on their evaluation for specific agricultural purposes. 


D. FUNDS-—-ANNUAL EXPENDITURES 


Annual expenditures on this project by fiscal years were as follows: 


1949 
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E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Tests on living plants developed for detecting plant hormones.— 
Since there is no chemical method for detecting unknown plant hor- 
mones separated from agricultural products, it is necessary to rel) 
on tests on living plants. Two methods of detecting and measuring 
plant hormone activity have been developed. The first method is based 
on the effectiveness of the hormone in stimulating the elongation of 
bean stems, whereas in the second method the hormone is detected 
und measured by its effectiveness in causing curvatures of bean stems. 
The former method is used for the quantitative determination of cer- 
tain hormones, and the latter for only a qualitative indication that 
hormones are present in a product. The latter method has also been 
used extensively for following the concentration of plant extracts. 

Sources of plant hormones.—Several plant sources that are rich in 
growth-regulating substances have been discovered, including dis- 
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tillers’ solubles, a byproduct obtained in the production of alcohol, 
corn pollen, the pollen of partridge-pea plants (a cover crop used in 
the Southern States), and hickory pollen, which can be collected in 
fairly large amounts at the time the trees are in blossom. It has been 
found that the leaves of the following plants also represent moder- 
ately rich sources of plant hormones: Ee 3 turnip, spinach, beets, 
and lima beans. In addition, such widely different materials as corn- 
steep solids, animal-stick liquor, and spray-dried, soybean-whey solids 
were found to possess hormone activity. 

Hormones involved in the reproduction of bean plants.—By extract- 
ing bean seeds at different stages of development, a plant hormone 
was obtained which apparently controls to some extent the growth of 
the pods. This hormone was found to increase in amount up to the 
seventh or eighth day following pollenation, after which it rapidly 
decreased. The hormone was not found in relatively mature seeds; 
thus seeds are a rich source of the cell-elongating type of hormone for 
only 4 to 8 days following pollenation. 

ormones involved in the reproduction of peach trees.—It was dis- 
covered that the nucellular tissue of peach seeds (the tissue upon which 
the young embryo feeds) represents a moderately rich source of a 
plant hormone. Partly mature embryos of peach seeds were found 
to be a very rich source of plant hormones of the cell-elongating type. 

Automatic multiple-extraction apparatus developed for the purifi- 
cation of plant hormones.—This apparatus was developed because the 
available methods for the extraction of plant hormones were inade- 
quate. Through the use of this apparatus, it has been possible to con- 
centrate, separate, and purify compounds having biological activity. 
Undoubtedly this apparatus will prove to be a valuable research tool 
in work on the preparation and purification of biologically active 
compounds. 

Hormones in distillers’ solubles and corn pollen purified —Two hor- 
mones were detected in distillers’ solubles. One of these, a cell-elon- 
gating type, has been purified to such an extent that it is active at 
|: 50,000 dilution; the other, a toxic factor, has not yielded to puri- 
fication procedures and is nonspecific in its action. The first hormone, 
which produces cell elongation, may be the same compound that is 
called the chick-growth factor, or vitamin B,;, reported to be present 
in distillers’ solubles. Only one hormone has been detected in corn 
pollen, and it is of the cell-elongating type. Thus far, the active com- 
ponent has been concentrated to one-hundredfold, as compared to the 
original material. When these compounds have been isolated in pure 
form, they will be identified, and sufficient quantities will be produced 
for evaluation by BPISAE. 


F. SOME ADDITIONAL WORK NEEDED 


New natural plant-growth regulators (hormones) needed.—In the 
present investigation, only highly active concentrates of hormones 
have been obtained from the agricultural sources investigated. Since 
the chemical composition of these hormones is still unknown, it is 
essential that they and those from other agricultural sources be iso- 
lated. Only then will it be possible to obtain a precise evaluation of 
these hormones in comparison with synthetic plant-growth regulators. 
The naturally occurring plant hormones appear to offer the aaeauhade 
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of milder action, as compared to the harsher action of known synthetic 
plant-growth regulators ; therefore, their use for agricultural purposes 
should involve less risk of injury to plants or their products. New 
chemical and biological techniques will need to be developed to ensure 
the proper identification and evaluation of these natural hormones. 

Hormones concerned in the reproduction of crop plants —There is 
need for an understanding of the role that hormones play in the pro- 
duction of seeds and fruits. Although some synthetic growth-regu- 
lating chemicals already aid in the production of fruits such as apples 
and pears by delaying fruit drop, these same chemicals have not proven 
effective in preventing flower drop of field crops, such as beans. It is 
known, however, that some natural growth regulators are associated 
with flower drop in bean plants. In order to chemically induce such 
crops to retain and mature their fruit, it would be an advantage to 
understand how hormones control flower drop. Attention should 
therefore be directed toward a study of the hormones involved in the 
reproduction of crop plants, so that their failure to set and retain fruit 
can be more effectively controlled. 


Errects oF Licgnt oN THE Rr@uLATION oF GROWTH AND DEVELOPMENT? 
or PLANTs 


(BPISAE—SRF-2-122 —Federal—Special Research Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To find why flowering and fruiting of many kinds of crop plants 
are restricted to those times of year and parts of the world that have a 
certain range of day length. The study attempts to find how light 
operates in the plant to control its growth and development and 
searches for ways in which this knowledge can be applied to make 
possible more economical crop production. The work requires that 
some experimental plants be grown in special rooms where environ- 
mental factors such as light intensity, light quality, temperature. 
moisture, and nutrition can be controlled at levels and in combina- 
tions that will make possible the production of healthy, normal plants. 


B. CURRENTLY ACTIVE LINE PROJECTS 


SRF-2-122-1—Studies of the mechanism of the photoperiodic reac- 
tion. ‘To study the relative effectiveness of different wavelengths of 
light in regulating plant growth and development. This physical 
procedure reveals information about processes for which detailed 
chemical information is unavailable. 

SRF-2-122-5—Photopericdic responses of miscellaneous plants. 
To find by measuring detailed responses of poinsettias, Dutch iris, 
tulips, gladiolus, onions, hemp, soybeans, and other crop plants how 
small amounts of light can be applied to alter growth and develop 
ment to the economic advantage of the producer. 

SRF-2-122-6—Studies of lamps and other equipment required for 
photoperiodic investigations. To find the kinds and combinations of 
lamps and intensities of light required to produce normal, healthy 
plants. 
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C. HISTORY AND EVOLUTION OF THIS WORK 


In 1920 two plant scientists, Garner and Allard, announced their 
discovery of the controlling influence of day length on flower and 
fruit formation of many plants. Because of the great potential eco- 
nomical significance of the discovery, this work project was started 
in 1936 to learn how the process operates in the plant and to find still 
wider practical application of the principle. Hirst work considered 
effects on plant structure and chemical composition. It was found 
that changes in the major chemical constituents of the plant could 
not be the cause of flower formation. Effects of chemical substances 
occurring in minute amounts in plants, or that might be applied to 
plants in small amounts, were next examined. No influence on con- 
trol of flowering was found. 

Despite these results it still seems reasonable that flower formation 
and related phenomena are controlled through day length effects on 
certain unknown chemical reactions within the plant. Since there 
was no direct chemical lead to the nature of these reactions, work for 
the present has been shifted to a physical approach. This attack 
should ultimately give a chemical lead that may permit a return to 
the chemical proce edure with more chance of success. 

The physical procedure has involved determining the relative effec- 
tiveness of different wave lergths of light in controlling flowering. 
Such data now obtained from several plants are enabling us to cone lude 
what kind of chemical compound is absorbing the light energy. Fur- 
ther investigation will define more closely the absorbing compound, 
and efforts will then be made to isolate it chemically. "The work is 
also showing that the light reaction that controls flowering also con- 
trols bulb formation in plants such as onion, the dropping of leaves in 
autumn, the length of stem and size of leaf of plants, and probably 
other growth phenomena. Results indicate that this action of light 
is not related to photosynthesis or to light-controlled reactions that 
cause bending of plant parts. 


D. FUNDS-—-ANNUAL EXPENDITURES 


Funds devoted to this work project in 1950 amounted to $35,200. In 
the early years of the work the annual expenditure was about $25,000. 
It was subsequently reduced to about $21,000 and then in the face of 
increased operating costs was gradually increased from year to year 
to the 1950 figure. The average for 1937 to 1950, inclusive, was about 
$27,000. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


New knowledge gained from this research has provided an immedi- 
ate adv antage to erow ers of specific crops. Chrysanthemum growers, 
for example, now can produce flowers commerci: ally any month in the 
year, instead of only during fall and early winter, by following light- 
ing practices developed in “this project. By proper artificial ‘control 
of day length, breeders of cereal crops can now produce as many as 
three gene rations per year in their programs of producing new varie- 
ties. Farmers now understend that day length requirement of 
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given variety of some crops, such as soybeans and onions, is a mos! 
important factor governing regional adaptation. Farmers no longe: 
need to waste time and money trying to modify factors such as mois- 
ture or fertility to produce suitable conditions when day length is the 
governing factor. 

Fully as important are the theoretical advances which are helping 
to explain how the process works and are at the same time opening new 
fields of application. Experiments designed to explain the mechanisi 
of the light action revealed that brief periods of light in the middle of 
the night are as effective as much longer periods applied at either en 
of the night. This fact is now used in commercial practice to reduce 
costs of electric current. Studies of the effectiveness of different wave 
lengths of light have not only advanced our understanding of the 
process itself, but have incidentally indicated the kinds of lamps that 
will produce the most efficient light for regulation of flowering. 


F. SOME ADDITIONAL WORK NEEDED 


Further work on light reactions that regulate bulb formation in 
plants is necessary to establish the relationship of that reaction to the 
flowering response. <A preliminary study of the nature of the light 
action that regulates reproduction of certain animals is needed. If 
the responses of both plants and animals prove to be the result of 
identical light action, the conclusion would follow that the basic proc- 
ess is a more general one than has previously been supposed. Further 
investigations of responses of specific crop plants are needed to solve 
problems of light application. Continuing work to improve light 
sources and other equipment for growing plants under artificially 
controlled conditions is necessary. 


Srupy or Syntruetic Pranr Growrn Ree@unatine SUBSTANCES 
(BPISAE—SRF-2-123—Federal-Special Research Funds) 
A, PURPOSE AND NATURE OF CURRENT WORK 


To (1) identify and evaluate synthetic compounds that have the 
property of regulating plant growth, and (2) determine how these sub 
stances bri “ing about a wide + variety of plant responses, such as the root- 
ing of cuttings, selective killing of weeds, and preventing drop ot 
fruit. The current work for the most part is concerned with the dis 
covery of new growth regulating compounds that are more effective or 
which alter the | growth of crop plants i ina manner different from those 
now used. Both the old and the new compounds are being evaluated to 
extend their usefulness in improving the quality and yield of crop 
plants as grains, vegetables, and fruits. Currently, fundamental 
studies are being made to determine how these chemicals, when applied 
in minute amounts, influence such plant growth processes as respira 
tion, manufacture of sugar, production of fibers, or the absorption 
and retention of water by vegetables. Radioactive isotopes have been 
found to be very useful in these fundamental studies. 


3. CURRENTLY ACTIVE LINE PROJECTS 


SRF-2-123-1—Vegetative propagation of plants as aided by means 
of plant Bie regul: ating substances. To discover new root-inducing 
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chemicals that will shorten the time or decrease the labor now required 
to reproduce crop and ornamental plants from cuttings and, in the case 
of plants that cannot be reproduced by cuttings, to find ways to make 
them root by chemical means. 

SRF-2-123-2—Rate of growth and development of plants as con- 
trolled through the use of growth-regulating chemicals. To inhibit 
by chemical means the rate of growth of plants such as those used as 
cover to prevent soil erosion, to alter the pattern of growth of crop 
plants so as to shorten and stiffen their stems and thus prevent lodging 
and facilitate harvesting, and to control vegetative development of 
plants, such as bean, so as to obtain large plants that bear more fruit. 

SRF-2-123-3—Influence of growth-regulating chemicals on initia- 
tion, growth, development, and maturation of flowers, fruits, and plant 
storage organs. To find chemical means of controlling the produc- 
tion of flowers by crop plants, to learn how chemicals can best be used 
to increase the number of fruits that stay on the plant and develop 
to maturity, and to learn how chemicals can be used effectively to 
control the rate of growth and the ripening date of fruits, so as to 
spread harvesting over a longer period. Also, to improve the storage 
quality of fruits and vegetables by chemical means. 

SRF-2-123-4—Test of organic compounds for their plant-growth- 
regulating properties and the invention, adaptation, or improvement 
of methods of applying growth regulating substances to plants. To 
discover new chemicals that can be used to control the growth and 
development of crop plants and to invent new ways of using these 
compounds so they can be applied to field crops, pastures, or range land 
at a minimum of cost and with maximum effectiveness. 


_ SRF-2-123-5—Chemical composition of plants and plant parts as 
influenced by the application of growth-regulating substances. To 
alter the chemical composition of crop plants—such as their vitamin, 


mineral, sugar, starch, or nitrogen content—so as to make foods more 
nutritious. 


C. HISTORY AND EVOLUTION OF THIS WORK 


A study of plant-growth-regulating substances was initiated in 
1938. It then included mainly the identification and utilization of 
hormones produced by plants. The discovery of numerous synthetic 
compounds that possessed hormonelike properties focused attention 
away from true plant hormones toward these synthetic substances, 
which were more readily available and very promising from the 
standpoint of their usefulness in agricultural practice. ' the years 
since the project was started literally thousands of these compounds 
have been tested. This will continue indefinitely as the major phase 
of the work as the number of such materials that can be compounded 
is limited only by the chemical combinations that are possible. 


D. FUNDS—-ANNUAL EXPENDITURES 


Cost of research on plant-growth-regulating chemicals has aver- 
aged $28,000 per year throughout the 13 years since its beginning, 
and was $34,900 in 1950. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


A new method of selective weed control._—In the course of basic 
research on growth-regulating chemicals, it was noted that certain 
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kinds of plants were affected by some of the compounds while other 
kinds of plants were not affected. This same difference held true 
when it was later discovered that some of the growth-regulating chem 
icals would kill plants. As a result, compounds such as 2,4-D were 
found to be very useful as selective weed killers. In some crops, such 
as rice, these chemicals can now be used to kill some serious wee 
pests without injury to the crop. 2,4—D and related compounds are 
now widely used in this and other countries for controlling weeds 
in grain, pastures, lawns, and on range land. 

Improved storage quality of vegetables —Methods were developed 
for using several growth-regulating substances to prevent sprouting 
of stored potatoes and thus improve their keeping quality. A chem- 
ical method was cooperatively developed for improving the keeping 
quality of cauliflower by making the heads retain their outer leaves 
for a relatively long period in storage. It was discovered that by 
treating snap beans with a growth-regulating chemical, the fruits can 
be made to retain moisture readily during storage. From a nutri- 
tional standpoint, the vitamin C content of the treated beans remains 
at a high level for a relatively long storage period, while that of 
untreated beans diminishes rapidly during storage. 

Chemicals that aid in the rooting of cuttings—As a result of ex- 
perimental work with synthetic growth-regulating chemicals, it is 
now possible for nurserymen and home owners to propagate by cut- 
tings many choice evergreen and ornamental plants that are other 
wise difficult to root. Several convenient ways of treating cuttings 
have been developed, including soaking, dusting, and dipping pro 
cedures. 

Growth-regulator sprays prevent the harvest drop of fruit—A 
very serious problem in fruit growing is the dropping of mature 
fruits at harvesttime due to wind or other causes. As a result of 
research with growth-regulating chemicals, the harvest drop of most 
varieties of apples and pears can be greatly reduced. The method 
is used on large acreages in all the leading apple-producing areas. 

It is possible to make the flowers of some kinds of plants stay o 
the plant and develop into fruit by treating the blossoms with a 
growth-regulating chemical. In early work it was found that several 
growth regulators brought about this effect. Recently some of these 
chemicals have been used commercially to increase the production ot 
tomatoes in greenhouses. Plant breeders also have found the treat 
ment useful in increasing the amount of viable seed obtained from 
crosses that are ordinarily very difficult to make. 

Basic research has resulted in the discovery of several new ways 
in which growth-regulating chemicals may later be used in crop pro- 
duction.—Some fruits such as bananas, apples, and pears have been 
made to ripen more rapidly and uniformly after harvest by applying 
growth-regulating chemicals to them. Peaches have been made to 
grow more rapidly and ripen from 1 to 2 weeks ahead of the usual! 
time by spraying the fruits with growth-regulating chemicals. The 
growth of bacteria that sometimes contaminates cultures of peni- 
cillium (the mold used to make penicillin) has been prevented by 
adding 2.4-D to the media upon which the mold is grown. By 
spraying plants such as snap beans with a chemical, it is possible to 
obtain short sturdy plants during dark cloudy weather. Plants usuall) 
grow tall and spindly under these conditions. 
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F. SOME ADDITIONAL WORK NEEDED 


Development of a chemical method of retarding the blooming date 
of fruit trees—Millions of dollars are lost annually because of frost 
injury to the blossoms of fruit trees throughout the United States. 
It is known that most kinds of fruit buds are relatively resistant to 
low temperature during the winter months, but they become progres- 
sively more susceptible to frost injury as they develop during the 
spring. A chemical that could be spray ed on apple or peach trees to 
retard the date of blooming by 2 or 3 weeks would in many instances 
greatly reduce losses due to frost injury. Some chemicals retard the 
blooming date of such plants as bean and raspberry by as much as 
10 to 15 days. A comprehensive program of testing should be ini- 
tiated for the purpose of discovering a compound that will retard 
the blooming date of apples, peaches, pears, and other fruit trees. 

De velopme nt of a method of increasing the yield of several selected 
agronomic crops through the use of growth- regulating chemicals.- 
During the last 5 years there have been reports describing a stimulat- 
ing effect of growth-regulating substances on corn. Sahar also 
indicate that the growth. of snap beans and lima beans can be stimu- 
lated through the use of minute amounts of growth-regulating sub- 
stances. There is need to expand this program and initiate research 
on stimulation of the growth and yield of crop plants through the 
use of minute amounts of these chemicals. 

Development of a means of preventing the shattering or preharvest 
dropping of seeds.—Losses sometimes as high as 50 percent of a seed 
crop are experienced due to the premature shattering of seed pods in 
clover and lupine. Similar substantial losses also occur in the case 
of some other seed crops such as grain. The dropping of leaves, flow- 
ers, and fruits is due to a process which is similar to that involved in 
the opening of a pod. Some growth-regulating chemicals are effective 
in preventing the dropping of leaves, flowers, and fruits. Research 
should, therefore, be initiated to discover a chemical that would pre- 
vent the early opening of seed pods and the loss of seed due to 
shattering. 


INVESTIGATION OF THE ALLERGENS OF AGRICULTURAL PropuUctTs 


(BAIC—SRF-2-10—F ederal—Special Research Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To detect and isolate allergens‘ in order to establish their chemical 
nature and distribution, and to determine feasible means for con- 
trolling the effects of allergens on the utility of agricultural ot 
Allergies can usually be traced to an allergen in some agricultural 
product. The more important allergens are only minor components 
of the principal products of agriculture, but they impose significant 
limitations on the utility of these products. Currently, the work 
concerns allergens that have been separated in partially purified state 


' Physicians estimate that one person in every five experiences disability in some degree 
due to the effect of foreign substances called allergens ; i. e., one person in five is said to 
have an “allergy’’ or to be “allergic” to certain substances. Allergies start when a 
susceptible person is exposed to an allergen—for ng oy a particular food. The initial 
exposure usually causes no ill effects, but “‘sensitizes” the person so that subsequent expo 
sures cause symptoms ranging from trivial (for example, mild hay fever) to severe (disabling 
asthma). The nature of “susceptibility” is unknown. 
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from oilseeds and from milk. These fractions are under examination 
to correlate chemical composition with the capacity to induce allergic 
reactions. 

B. CURRENTLY ACTIVE LINES OF WORK 


Chemical constitution of oilseed allergens)—To determine the 
chemical composition and structure of allergens of oilseeds. Certain 
of the oilseeds—for example, cottonseed, castor bean, flaxseed, anc 
peanut—have attracted wide attention as sources of allergens oj 
extraordinary potency. For many years medical reports of allergy 
caused by these oilseeds and their products led to the belief that aller- 
gens permeated all useful derivatives of these seeds. Search for the 
allergens of oilseeds under this project identified the allergenic ac- 
tivity with an individual potein which had been overlooked in all 
previous studies of the commercially important oilseed products. 
However, all oilseeds thus far examined contain a protein of this same 
type, and in about the same small proportion. But thistsame protein 
component from each kind of oilseed exhibits specific and individua! 
properties as an allergen. Thus the source and cause of specific aller- 
genic activity must reside in some chemical factor that is not reflected 
in the usual identifying properties of proteins. Determination of 
the chemical factor that is responsible for allergenic properties of 
the oilseeds will lead to more reliable and direct methods for detection 
of allergens and for counteracting or preventing their objectionable 
effects on utility of agricultural products. 

Serological (biological) identification of allergensi—To develop 
quantitative biological methods for distinguishing allergens and for 


evaluating their specificity and potency. All allergens of agricultural 
importance are proteins and accordingly are exceedingly complex in 
chemical composition. Available chemical and on methods by 


which various proteins are generally distinguished are entirely in 
adequate for the detection of allergens or for determining their activ- 
ity. At present, reactions of intentionally sensitized guinea pigs are 
under investigation to develop methods for identifying and predicting 
the capacity to provide human allergic reactions. 

Allergens of corn and corn productss—To determine whether al- 
lergens of corn are present in the starch, sugar, and oil derived from 
corn. These products represent the major, industrially important, 
derivations of corn and are widely distributed in foods and other com 
modities. Whether the principal corn derivatives (starch, dextrin, 
sugar, oil) contain significant amounts of allergen from the corn kerne! 
is at issue in a current controversy. 

Identification of proteins of bovine blood serum and milki—To test 
the applicability of the allergic reaction of the sensitized guinea pig 
for identification of proteins. For many years the relationship be- 
tween the proteins of bovine blood serum and milk has been the subject 
of repeated study by investigators in different laboratories. This 
problem affords an opportunity to apply the methods developed in the 
detection of allergens and to evaluate these methods in collateral fields 
of protein chemistry. Identification of proteins in blood serum with 
the proteins in milk is pertinent to the transference of immunity to 
disease to new-born calves. 


1 Lines of work for which no symbols have been assigned. 
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C. HISTORY AND EVOLUTION OF WORK ON ALLERGENS 


This project was organized in January 1936 as a measure of defense 
against prejudices which had then assumed alarming significance to 
producers of cottonseed products. Medical authorities had urged 
either exclusion of edible cottonseed oil from food products or the 
identification of its presence in foods by a warning label. The basis 
for those proposals was the discovery that cottonseed induced danger- 
ous reactions in diagnostic tests on allergic patients. That fact was 
fortified by convincing evidence. But the allegation that edible cot- 
tonseed oil would likewise imperil the health and safety of those who 
were allergic to the seed could not be refuted by any evidence then 
available. Bureau work on fractionation of cottonseed located the 
allergen solely in the protein of the seed and proved that edible cotton- 
seed oil is harmless to allergic consumers. 

During World War II major attention was given to identification 
of allergens in antityphus vaccine, a problem of urgent importance to 
the Army Medical Department. Following the successful solution of 
that problem, the fundamental investigations on allergens of agri- 
cultural products were resumed. Development of precise methods for 
detection of allergens has led to increasing recognition of these minor 
components as significant factors in utilization of agricultural 
products. 

The purpose and nature of this investigation of allergens correspond 
to the fundamental research contemplated by the Bankhead-Jones Act 
of June 29, 1935. Accordingly, this project was organized in accord- 
ance with provisions of that act and has been maintained solely by 
appropriations from the special research fund, that has been appro- 
priated annually to fulfill the purposes of that act. 


D., FUNDS—-AN NUAL EXPENDITURES 


Annual expenditures have ranged between a minimum of $29,632 


and a maximum of $43,100. Average annual expenditures during suc- 
cessive 5-year periods since January 1, 1936, have been as follows: 
A’ erage annual 
expenditures 
$29, 161 
29, 206 


Fiscal years: 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


[solation of the principal allergen of cottonseed, early in the course 
of this investigation, was an accomplishment of critical significance. 
The water extract of cottonseed induced allergic reactions. But these 
reactions did not indicate whether the extract contained one or more 
than one allergen. Isolation of one allergen was essential in order to 
determine whether others were present. Since allergens were pre- 
sumed to be proteins or associated with proteins, work started on the 
seed protein. Conventional chemical fractionation of cottonseed ex- 
tracts separated the well-known proteins of the seed, but the determi- 
nation of which one, if any, of these proteins was an allergen required 
development of a new technique for quantitative comparison of al- 
lergenic activity. A suitable technique was devised, and it became an 
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important factor in the subsequent isolation of the principal cotton 

seed allergen. Purification of the previously identified proteins o/ 
cottonseed was accompanied, in every instance, by diminishing al 

lergenic activity. Thus none of the known cottonseed proteins a: 

counted for the allergenic activity exhibited by the water extract. 
That finding exc ‘luded from further consideration all previousl) 
known cottonseed proteins but still gave no indication of the chemica| 
nature of the allergen. The only evident properties of the allergen 
were solubility in water and capacity to cause allergy ; hence allergenic 
activity was the sole criterion for detection of the aller gen and for 
estimating its concentration. Isolation was ac complished | by devising 
a succession of manipulations that first permitted the removal of other 
water-soluble components of the extract and then progressive concen- 
tration and purification of the allergen without destruction of its 
allergenic activity. Isolation of this ‘allergen provided the essentia! 
key to problems of allergy that were of particular significance to agri- 
culture. For the first time, a single allergen was available for stud) 
of its properties and composition ‘apart from other components of the 
products to which it gave allergenic activity. 

Establishment of the cause of cottonseed allergy is the most signifi 
cant accomplishment of the project and is attributable to findings 
made possible by the isolation of the cottonseed allergen. Cottonsee | 
was the leading domestic source of edible oil when this oilseed was 
first identified as the cause of dangerously severe allergic attacks. 
Medical authorities, appalled by the severity of allergies “induced by 
extracts of cottonseed, urged exclusion of cottonseed “oil from foods 
or, at least, a mandatory warning label on foods containing it. Pro- 
ducers and processors of cottonseed soon sensed a growing prejudice 
against their products. But no scientific evidence then known justified 
c hallenge of the clinicians’ concept that allergy to cottonseed implied 
allergy to all products of cottonseed. To cope with this problem ther: 
was urgent need to identify the allergen of cottonseed in terms more 
explicit than provided by the clinicians’ diagnostic tests. Hence the 
possibility of separating allergens from sites of or igin in agricultural 
products was explored. As a result, the cottonseed allergen was iso 
lated, and determinations were made of its chemical composition an 
physical properties and of its capacity to induce specific reactions of 
allergy. Allergens of other important oilseeds were also separated 
and compared. The cumulative evidence from these findings confute« 
the firmly fixed concept that had jeopardized continuing advances i1 
edible and pharmaceutical uses for cottonseed oil. Reversal of au 
thoritative opinion concerning the origin, distribution, and effects of 
oilseed allergens has restored confidence i in edible vegetable oils. 

Identification of allergens in antityphus vaccine during World 
War II established the basis for ,precautions adopted by the Arm) 
Medical Department to assure the safety of personnel of the Arme« 
Forces. Antityphus vaccine was derived entirely from incubated 
eggs. Some severe biological reactions following injection of this 

vaccine prompted the speculation that allergens of egg might be the 
cause. Techniques previously developed from investigation of al- 
lergens of eggs proved applicable to the assay of allergens in anti 
typhus vaccine and guided the modification of production to exclude 
egg allergens. Results of this research received official commenda- 
tion by the Army Medical Department. 
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F. SOME ADDITIONAL WORK NEEDED 


Biologic mechanism of the allergic reaction —The underlying cause 
of the allergic reaction is still unknown. This reaction, in modified 
forms, is the basis of serological diagnosis of bovine tuberculosis and 
paratuberculosis, Bang’s disease, and other diseases of farm animals. 
An approach through “combined chemical and biological characteriza- 
tion of allergens is essential for gaining an understanding of allergy. 

Chemical constitution of allergens —The extraordinar ily specific re- 
actions of allergenic proteins is presumably the function of molecular 
structures still unknown. Current progress in this research has estab- 
lished important similarities and differences in composition of aller: 
gens, but correlation of allergenic activity with chemical structure 
will require identification of the groups responsible for biologic spe- 
cificity. Greatly simplified control of the effects of allergens can be 
anticipated from identification of their chemical constitution. 

Inactivation of allergens.—Potentially serious industrial health 
hazards are foreseen if exigencies of war require development of do- 
mestic production of castor oil for critical industrial uses. Castor 
bean allergen is a hazard to workers who are exposed to dust from the 
castor bean or its pomace either within or outside the mill. ‘There is 
urgent need to devise feasible industrial processes for inactivation of 
this allergen. 

Although oilseeds in general represent an important reservoir of 
edible proteins capable of replacing or supplementing animal pro- 
teins, the utilization of oilseed proteins is now restricted, in some in- 
stances, by the presence of allergens. Investigations designed to in- 
activate the allergens in foods w ithout diminishing nutritive or flavor 
qualities afford an opportunity for expanding current markets and, 
inan emergency, for preparing the way for rapid expansion of edible- 
protein reserves. 

Assay of allergenic activity.—Results obtained in the investigation 
of allergens have opened a new approach to the chemistry of proteins 
and revealed the need for fundamental research on biologic factors 
that determine the precision of measuring the allergic reaction in an 
experimental animal. 


INVESTIGATION OF ALLERGENS OF JOHNIN AND TUBERCULIN 


(BAIC—SRF-—2-110—Feders Speci s -h Funds) 


A. PURPOSE AND NATURE OF CURRENT WORK 


To increase the specificity of johnin and tuberculin for control of 
Johne’s disease (paratuberculosis) and to reduce losses resulting from 
false tuberculin tests in herds infected with Johne’s disease. Cur- 
rent work includes chemical fractionation of johnin and tuberculin 
for separation and identification of allergens responsible for specific, 
diagnostic skin reactions and other allergens that induce false tuber- 
culin tests. Also, in progress are studies on the reactions these 
allergens produce in experimental animals in comparison with diag- 
nostic skin reactions in cows, with the view to guidance of the 
chemical separations by allergic reactions in laboratory animals. 
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B. CURRENTLY ACTIVE LINE PROJECTS 


Fractionation of johnin and tuberculin.—To isolate from johnin 
and tuberculin the components (allergens) that produce aie 
diagnostic test reactions for detecting and differentiating Johne’ 
disease and tuberculosis in livestock. 

Reactions of guinea pigs to allergens of johnin and tuberculin.\— 
To devise methods for using laboratory animals instead of cows for 
identifying and evaluating johnin allergens and tuberculin allergens 
for specificity and reliability in distinguishing between Johne’s dis- 
ease and tuberculosis. 


C. HISTORY AND EVOLUTION OF THIS WORK 


Successful isolation and identification of allergens of oilseeds (see 
report on BAIC—SRF-2-10, An Investigation ‘of the Allergens of 
Agricultural Products, p. 252 5) revealed a new approach to an old and 
baffling problem—how to detect Johne’s disease before symptoms 
appear and before the infection has spread through a herd. Closely 
related to control of Johne’s disease is the problem of preventing 
losses resulting from occasional false reactions to the tuberculin test. 
Johne’s disease causes an estimated $5,000,000 loss in cattle alone and 
the disease is widespread and increasing. Control of bovine tuber 
culosis has attained an outstanding record owing in part to the re 
liability of the diagnostic skin test with tuberculin. ‘This test occa- 
sionally fails, however, by producing a false, positive skin reaction. 
Percentagewise, these false reactions are small and insignificant in 
comparison with the progress made in eradication of tuberculosis. 
On the other hand, total losses from false reactions have warranted 
the intensive effort that has been devoted to the problem. An im- 
portant cause of false tuberculin tests is the close biological relation- 
ship between the organisms of Johne’s disease and tuberculosis. Di 
agnosis and differentiation of these diseases depend on skin reactions 
to allergens in the extracts—johnin and tuberculin—from cultures of 
their respectiv e organisms. Presumably, both johnin and tuberculin 
contain allergens that are specific and some that are not specific in 
producing skin reactions. The possibility that these allergens may 
be separated by fractionation of johnin and tuberculin promptei 
the present investigation. Since allergens can be detected and evalu 
ated for specificity and potency by their capacity to induce allergi: 
reactions, this research includes fundamental studies for the dev elop 
ment of reactions in guinea pigs which will correspond to diagnostic 
skin tests in cows. 


D. FUNDS-—-ANNUAL EXPENDITURES 


Purpose and nature of this ae coincide with the aim of the 


Bankhead-Jones Act of 1935 which authorized fundamental and ex- 
ploratory research to promote the interests of agriculture. The investi- 
gation began with an appropriation of $9,385 for the fiscal year 1947 
trom the special research funds. Average annual expenditures have 
been $10,870. 


1 Lines of work for which no symbols have been assigned. 





MISCELLANEOUS 2531 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


If results of this research are judged in relation to one primary 
objective—control of Johne’s disease and perfection of the bovine 
tuberculin test—no findings thus far warrant citation as outstanding 
accomplishments. In a real sense, this investigation is an exploration 
aimed at discovery of means to differentiate between two diseases 
which may possibly be indistinguishable during early stages of infec- 
tion. The key to eradication or control of Johne’s disease and to the 
collateral prevention of losses resulting from false tuberculin tests 
depends on detecting and distinguishing the infections before they 
spread. The present endeavor to isolate and identify the allergens of 
these infections is a new attack on this problem which has not been 
solved by intensive research in other fields. 


F. SOME ADDITIONAL WORK NEEDED 


Progress thus far in concentration of allergens of johnin and tuber- 
culin with corresponding increase in activity reveals the need for con- 
tinuing systematic chemical characterization of these preparations as 
now produced. Dependence on skin tests on cows for evaluating 
products of fractionation of johnin and tuberculin points to important 
advantages to be gained by developing small laboratory animals as 
test subjects. Laboratory animals can be maintained at costs that are 
insignificant in comparison with the costs of a suitable herd of cows. 
A critical requirement difficult to fulfill with naturally susceptible 
farm animals is procurement of animals that are certainly free from 
incipient infection with the diseases to be studied. Expansion of the 
present program would permit more effective coordination of the 
chemical, biological, and pathological phases of the research required 
to guide the isolation of the allergens and to determine their specificity 
as diagnostic agents. 


INVESTIGATIONS ON ENzymes In AGRICULTURAL PrRopuctTs 
(BAIC—b—6—Federal-Regular Funds) 
(Cooperation with private organization) 


A. PURPOSE AND NATURE OF CURRENT WORK 


To discover basic chemical knowledge on the nature of enzymes? in 
agricultural products, and on the effect of their action. Current basic 
studies involve the role that enzymes play in food deterioration. 


1 Growth, ripening, and decay are brought about by the presence in the material of sub- 
stances known as enzymes. All living things contain enzymes which digest their food, 
direct their growth, furnish them with energy, and after death decompose their bodies. 

Many enzymes may be extracted and purified; they are chemical substances (not alive) 
belonging to the class of proteins. Their presence is necessary in a growing plant, but 
usually undesirable in a food product that must be kept in storage. The applications of 
enzymology to vmeee and medicine are very extensive; certain industries (fermenta- 
tion, cheese making, tanning) contain well-known applications of enzymology ; the science 
S just as applicable to agriculture, but there have been comparatively few workers in that 
field, and it is still largely undeveloped. 

There are many hundreds of known enzymes. They reflect the hereditary history of the 
Plant or animal. Each organism contains a great many distinct enzymes, yet dozens of 
different commodities may contain the same enzyme. 
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B. CURRENTLY ACTIVE LINE PROJECTS 


b-6-1-1—Preservation of food material from enzyme action, and 
improvement in preservation practices (studies on preservation and 
decay). Most food industries must attempt to lessen enzyme action, 
because in stored foods it leads to decay. Heat destroys enzymes; col 
storage retards their action; so does drying. The practical problem 
are concerned with establishing which enzymes may be destroyed anc! 
which must be retarded. New methods of stopping enzyme action in 
processed foods are needed, but any new method must first be carefully 
studied, for it may adversely affect the enzymes of humans or animals. 
For example, some insecticides destroy certain enzymes, but that is 
the reason they are poisonous. Some plants may even absorb certain 
war “gases,” and become poisonous to animals without their own 
enzyme systems being harmed. 


C. HISTORY AND EVOLUTION OF THIS WORK 


Beginning in 1931, this work has been modified and redirected fre- 
quently to keep pace with the great expansion of enzyme science within 
the past 20 years. The work Degan with some of the earliest observa- 
tions on the darkening of fruits and later it was concerned with the 
changes that eggs and meat undergo in storage and with the enzymes 
of wheat and wheat flour that affect the quality of bread. With the 
increased knowledge and better equipment available today, it has been 
possible to isolate and study individual enzymes from malt, sweet- 
potatoes, and citrus fruit; the last was studied at the specific 1 request 
of the citrus industry. The action of these enzymes and their bearing 
on processing problems has been in some cases worked out by the 
Bureau of Agricultural and Industrial Chemistry; in others industry 
has taken over the practical studies. 

Present work is divided into three sections, corresponding to the 
three main constituents of all farm commodities: Proteins, carbohy- 
rates, and fats. 

The enzymes that act on carbohydrates are important factors in the 
conversion of starch to sugar (as in fermentation). They also deter- 
mine the behavior of pectin in food products, and may be related to the 
retting of flax. An association of manufacturing firms that uses corn 
us raw material helps to support some research on carbohydrate 
enzymes. 

Enzymes that destroy fats are important in the storage of oils; the) 
change its properties as well as its taste. 

Recently, the introduction of new insecticides has made it necessary 
to study their action on enzymes of plant products to learn if poisonous 
substances, similar to that formed when flour is bleached with nitrogen 
trichloride, are formed. 


D, FUNDS—-ANNUAL EXPENDITURES 


The following table shows the money allocated to this project since 
it began, although figures for the early years are estimates. The table 
also shows expenditures for correlated lines of work, carried out be 
tween 1935 and 1949 under Bankhead-Jones (special research) funds. 
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Average annual expenditure 


Bankhead- 


Toman Total 


Fiseal years Regular 


1932-35 , ; $15,000 | _. $15, 000 
1935-39. ; 15, 000 | $14, 000 29, 000 
1940-44 ; om <5 es 16, 900 | 30, 000 46, 900 
1945-49 4 ] 51, 600 | 15, 700 67, 300 
1950... i ; : PETS 69, 700 | Bs 69, 700 


In addition to the foregoing, an industrial research organization has 
supported a fellowship for the fiscal year 1949-50 in the amount of 
about $4,000, 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Enzyme action in cold storage-—The speeds of various enzyme ac- 
tions were determined at the temperatures used in cold and frozen 
storage, with particular emphasis on meat. As expected, it was found 
that all enzyme action became slower as the temperature dropped. It 
was also expected that the action of enzymes in frozen products would 
become very slow indeed. However, one class of enzymes, those that 
destroy fats, acted more rapidly than the others in frozen products. 
This discovery has an important bearing on the frozen storage of fat- 
containing products. Quite recently, it proved to be useful in an 
entirely different field, the storage of frozen concentrated orange juice. 
Here again the Bureau found enzymes capable of producing ‘unusual 
effects, ‘including development of an off-flavor, in solidly frozen ma- 
terials. ‘The best re medy found so far in both cases is storage at still 
lower temperatures, 

Enzymes in wheat.—(1) In the early thirties workers in this Bureau 
found that the ripening of fruits and nuts (an enzymic process) could 
be greatly speeded up by treating the product with very small quan- 
tities of a gas known as ethylene. Later, under this project, the same 
treatment was found to benefit underripe wheat. Ever since combines 
have had wide application in harvesting ihaa: some underripe grain 
has been harvested with the bulk of ripe grain. Until it ripens, the 
underripe wheat reduces the quality of the flour and brings on extra 
heating in storage bins. These difficulties were alleviated by treating 
the freshly harvested wheat with ethylene. Wheat can now be milled 
sooner, and it heats up less in the bins. 

(2) Before World War II there was very little experience in this 
country with the fermentation of wheat for alcohol: so the substitution 
of wheat for corn was attended by difficulties. One trouble was that 
wheat contained a substance that interefered with the proper growth 
of the yeast. This substance was isolated and found to be something 
akin to an antibiotic. Study revealed that it could be destroyed by 
long-continued boiling and also by digestion with a protein- -digesting 
enzyme. ‘Two methods were thus available for getting rid of it—by 
“cooking” the mash for a longer time than ustial, or by making sure 
that the malt contained a relatively large amount of protein- digesting 
enzymes. Both methods were successful and were generally adopted. 

(3) When malt became scarce, it was recalled that wheat four itself 


78552—31—-vol. 3———46 
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contains a considerable quantity of one of the starch-converting 
enzymes for which malt is used. This enzyme was unfortunately of 
no use in the usual process because cooking the flour destroyed the 
enzyme. However, a simple scheme was devised whereby the enzyme 
could be extracted from the flour before the latter was heated, and 
then returned after the cooked mash had cooled. The extracted 
enzyme did not replace malt, but it Bes wpe the use of less malt. 
During World War LI, considerable aleohol was made from wheat in 
this way. 

Starch-digesting enzymes.—The isolation, crystallization, and char- 
acterization of the starch- digesting enzymes of malt and sweetpotatoe- 
have aided the study of starch in growing plants, and have simplified 

certain problems concerning the conversion of starch to sugar, as prac- 
ticed by industry. Starch-digesting enzymes have the widest indus- 
trial use of any enzymes today. 

Phosphorus-transferring enzymes in citrus fruits —As the result of 
fundamental studies on the role of enzymes in maturing of citrus 
fruits, a new type of phosphate metabolism was discovered in plants, 
particularly in citrus plants and alfalfa. ‘This is an important contri- 
bution to plant physiology. ‘The work is being continued in coopera 
tion with a State educational institution in California. 

Effect of chemical action on enzymes.—It has recently been found 
that some of the metabolic enzymes in fruits and seeds are destroyed 
by contact with certain insecticides (fluorophosphates). These in 
secticides are chemically related to a class of war gases, and are un- 
usually poisonous chemicals, because, as others have shown, they de 
stroy an enzyme without which the nerves of insects and higher ani 
mals cannot function. Even plants, which have no nerves, contain 
enzymes that are harmed by such chemicals. On the other hand, the 
Bureau has found that plants have a way of recovering, which ani 
mals do not possess. Probably the greatest importance of this work, 
however, is that it has contributed very greatly to the knowledge of 
how enzymes work; this is a notable advancement, because the more 
we know about how enzymes work, the easier it is to control them in 
agricultural products. 


F. SOME ADDITIONAL WORK NEEDED 


Enzymology, as applied to agriculture, is a new science with big 
possibilities. What is most needed at present is not a succession of 
detailed applications, but an extension of the basic knowledge from 
which in time such applications follow almost automatically. With 
only part of the necessary knowledge, applications are sometimes made 
successfully ; but all too often with the aid of aha ppy accident. There- 
fore, additional studies that seem most likely to produce information 
about important principles are recommended here. 

With this objective, a continued study of the interaction of enzymes 
and enzyme poisons, as illustrated by the insecticides referred to above. 
should get first priority. Secondly, a more detailed study of the en- 
zymes that destr oy fats is desirable because existing knowledge of these 
is much less than of any other group of enzymes. These two subjects 
are related, although it would be difficult to explain the relationship 
briefly. Thirdly, more attention should be paid to the enzyme systems 
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in growing plants, because no one knows all that is worth knowing 
about growth, and because the food processor merely inherits in his 
f actory what the plants have bequeathed to him. 


FUNDAMENTAL INVESTIGATIONS ON THE PHARMACOLOGY OF 
AGRICULTURAL PrRopucts 


(BAIC—b-4—Federal—Regular Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To determine acute toxicity (from a single exposure), chronic 
toxicity (from repeated exposures over long periods of time), and 
mode of action of various types of substances, including (1) unusual 
elements in food or feed derived from the soil on which the source 
crop is produced, (2) organic compounds in food or feed that may 
have harmful or beneficial physiological effects, (3) inorganic food 
contaminants derived from food-processing equipment, ( 4) organic 
compounds, such as antibiotics, antioxidants, and enzyme inhibitors, 
that may be proposed for use in food processing, and (5) byproduct 
feeds and chemicals that may be produced from agricultural surpluses 
and wastes by chemical or fermentation procedures and used in foods 
and feeds or for therapeutic purposes. Several substances in. all 
catagories except the first are under investigation this year (1951). 


B. CURRENTLY ACTIVE LINE PROJECTS 


The following line projects* cover investigations representing 
service work for “other units of the Bureau of Agric ultural and Indus- 
trial Chemistry and in some instances other bureaus of the Depart- 
es Such service line projects are usually continuous; as investi- 

gation of a particular compound is completed, it is replaced by a 
requested study on another compound. 

Phar macological studies on normal food constituents —To deter- 
mine the acute and chronic toxicities and mode of action of compounds 
occurring normally in food. Examples of these compounds are the 
flavonoids, such as rutin in asparagus, hesperidin in oranges, and 
naringin in grapefruit, the first two compounds having been shown 
(o possess “vitamin P” properties. 

Fienbeaa studies on inorganic contaminants.—TYo deter- 
inine the acute and chronic toxicities and mode of action of chemical 
elements and inorganic compounds that may contaminate foods and 
feeds. Examples are lead, arsenic, and fluorine in pear-waste pomace, 
which may be used as a feed supplement for livestock. 

Pharmacological studies on organic contaminants.—To determine 
the acute and chronic toxicities and mode of action of organic com- 
pounds that may be present in foods and feeds. Examples | are lauryl 

gallate, proposed for use in preventing rancidity in edible oils and 
fats, and 2-amino-pyridine or thioacetamide, proposed for use in 
preventing stem-end rot in oranges. 


*No symbols have yet been assigned to these line projects. 
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C. HISTORY AND EVOLUTION OF THIS WORK 


Pharmacological investigations on insecticides and on compounds 
proposed for that use were first initiated in the Department in 1931. 
The problems assigned for investigation were chronic toxicity studies 
on various fluorine compounds, used as insecticides for control of 
codling moth infestation of orchards, and similar studies on new 
organic insecticides being developed in the Department to replace 
the fluorine, lead, and arsenic compounds in use. At the beginning 
of the fiscal year 1943, this type of investigation was dise ontinued 
and tests with laboratory animals to determine the vitamin content 
of dehydrated vegetables in connection with the war emergency 
dehydration program of the Bureau were undertaken. After the war 
emergency ended, the pharmacological program was taken up again. 
However the program no longer involved toxic ity studies on insecti- 
cides, but was devoted to pharmacological problems arising in the 
research of the four regional research laboratories. 


D. FUNDS—-ANNUAL EXPENDITURES 


For the fiscal year 1950, the financial obligations for pharma- 
cological investigations were approximately $42,000. From 193 
through 1935, the average annual expenditure was $9,000. For the 
period 1936 through 1946, the annual expenditure ranged from $20,000 
to $27,000, with an average of $24,000. From 1947 to date, the 
expenditure for this work has averaged about $41,000. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Production of mottled tooth enamel by fluorine and cadmium com- 
pounds.—Chronic-toxicity studies on fluorine compounds demon- 
strated that spray residues containing fluorine compounds can pro- 
duce the same unsightly appearance of tooth enamel that exists in 
certain areas of the country where the drinking water contains small 
amounts of fluorine. The finding that cadmium produces the same 
enamel defect and the observation that both cadmium and fluorine 
poison at least one of the enzymes essential to bone formation proved 
that chronic flourine poisoning was not due to calcium depletion. 

Pharmacological studies on phenothiazine.—Phenothiazine, a sul- 
fur-containing organic compound, was proposed for use as an insecti- 
cide. Pharmacological studies on the compound demonstrated that 
it had a negligible chronic toxicity and that it was oxidized in the 
animal body to two red dyes that were excreted in the urine and bile. 
These dyes were shown to be capable of killing various bacteria. 
Phenothiazine was, therefore, useful in the treatment of infections 
of the urinary tract. These observations eventually led to the dis- 
covery by the Bureau of Animal Industry that phenothiazine is 
effective for removing the intestinal parasites from farm animals, 
especially sheep. 

Production of cancer by 2-acetaminofluorene.—Another organic 
chemical compound that showed promise as an insecticide was 2-ac- 
etaminofluorene. The chronic toxicity of the compound was studied 
to determine whether the presence of the substance in spray residues 
on fruits and vegetables would present a health hazard to the con- 
suming public. It is indeed fortunate that this research was done, 
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because 2-actetaminofluorene was found to produce cancer in a greater 
number of tissues or organs of laboratory animals than any compound 
previously known to do so. If the compound had been used as an 
insecticide without benefits of = toxicity studies, the damage to the 
the public could have been great 

Pharmacological studies on rutin.—The investigations on rutin, 
which occurs in asparagus and is produced commercially from buck- 
wheat plants, have shown that this so-called vitamin P substance can 
reduce the severity of frostbite. The investigations have proved the 
nontoxicity of this substance, which is used ‘internally for reducing 

capillary fr: agility, and have resulted in the dev elopment of a method 
for testing the vitamin P activity of drugs by their effects on labora- 
tory animals, 


F. SOME ADDITIONAL WORK NEEDED 


Research in the Bureau’s laboratories is continually producing new 
food, feed, and drug products, the practical usefulness of which will 
not be established until they are shown to be safe with respect to health 
hazards. Pharmacological investigations should therefore be taken 
up promptly before the new produce ts are made available to the public. 
Research on the physiological effects and mode of action should ac- 
company determinations of acute and chronic toxic ity, because only 
in this way can the range of usefulness of a new product be determined. 
The number of new products requiring yore pharmacological in- 
vestigations will average 10 or more each year. There is one general 
problem on which additional research in iinitionedlony is urgently 
needed, namely, a study of factors that may modify the results of 
toxicity studies, especially chronic toxicity. 


UrmizaATion INVESTIGATIONS ON AGRICULTURAL ReEstIpUES* 
(BAIC—RRL-5-3—Federal-State—Regular Funds) 
(Cooperation with private organizations) 

A. PURPOSE AND NATURE OF CURRENT WORK 


To develop new uses and new and extended markets for agricultural 
residues, so as to find the most profitable uses for agricultural residues, 
either on the farm or in industry. Current work is directed toward 
increasing the use of straw in the manufacture of corrugating board 
for packaging by improving product quality, simplifying operations, 
and reducing costs. Methods for producing corrugating board of high 
quality from sugarcane bagasse are being investigated. Final details 
of new high-yield, low-cost methods for producing fine paper pulps 
from straw are being worked on and these methods extended to the 
production of fine paper pulps from sugarcane bagasse. Blending of 


*A commodity project of one of the regional research laboratories administered by the 
Bureau of Agricultural and Industrial Chemistry. Under sec. B of this report, currently 
active line projects are grouped under their parent research projects, which correspond 
approximately in scope to the regular work projects of other bureaus of the Department. 
Likewise, under secs. D and BE, research projects are used as the basis for reporting 
expenditures in 1950, and outstanding accomplishments. 
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such pulps with wood — to produce superior printing and writing 
papers is under way. The use of certain fractions of ground corncobs, 
nut shells, fruit pits and seed hulls for soft-grit blasting and cleaning 
or for abrasive and polishing agents is receiving much attention. The 
use of straw as boxboard in wire-bound and wooden-cleated shipping 
containers to replace wood veneer is under development. Furfural, 
produced from corncobs or seed hulls, is being chemically converted to 
new products useful as drugs, plasticizers, solvents, and insecticides. 
The sugar solutions obtained by the breakdown of corncobs by acids 
are under study as sources of liquid fuels, crystalline sugars, and fur- 
fural. Basic investigations on the chemical composition of agricul] 
tural residues, and on the chemistry of lignin are being made. This 
work is conducted in cooperation with State agricultural experiment 
stations of the north central area. 


B. CURRENTLY ACTIVE LINE PROJECTS 


Research project RRL-5-(3)-R-1—Development of papers and 
pulps from agricultural residues 

RRL-5-(3)—R-1-1—Investigation of the physical, chemical, anc 
cost factors entering into the use of agricultural residues as industria] 
raw materials. To determine (1) the most suitable conditions for 
their procurement and use; (2) their geographical concentration; and 
(3) the best and lowest cost methods of procurement, handling, preser- 
vation, and storage. 

RRL-5-—(3)—R-1-2—Fiber characteristics and fiber relationship of 
agricultural residues with special reference to their use in fine spe 
cialty paper and board products. Fibrous residues are pulped by 
known methods; yield, quality of pulp, and the types and qualities of 
papers produced by blending such residue pulps with wood and other 
pulps are determined. 

RRL-5-(3)—R-1-3—Development of processes for manufacture 
of paper and board pulp from agricultural residues. To modify old, 
or to develop new, methods of pulping, particularly suited to obtain 
high-quality pulp for paper or board from residues in higher yields 
and at lower cost than by any previously known methods. Experi 
ments with a pulper made by a manufacturer are being carried on 
in cooperation with the manufacturer. 

RRL-5—(3)—R-14—Development of methods for producing cor 
rugating and similar container board from agricultural residues. 
In cooperation with the American strawboard industry, to improve 
product quality, simplify manufacturing operations, and lower costs 
of production. 


Research project RRL-5-(3)-R-2—Development of building mat: 
rials and miscellaneous products from agricultural residues 
RRL-5-(3)-R-2-2—Wet-process fabrication of insulating build 
ing board, hard board, heavy boxboard, and other like board products 
and molded or other useful articles from agricultural residues. 
Studies to determine preferred uses for specific fibrous agricultura! 
residues in the manufacture of the products listed. 
RRL-5—(3)-R-2-4—Preparation of improved mulching and litter 
materials from agricultural residues. By treating straw with pre- 
servative chemicals to produce mulches which can be made on the farm 
and have a useful life of 5 years or more. To improve chicken litter. 
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RRL-5-(3)-—R-2-5 indi 1 1 i seed hulls, 
fruit pits, nut shells, cobs, burs, shives, and other agricultural resi- 
dues for industrial utilization. To determine the best machines for 
grinding and methods for classifying specific residues to obtain high 
quality produc ts in best yields and at lowest costs. 

5-(3)-R-2-6—Utilization of agricultural residues for use 
as abrasives or polishing, blasting, cleaning, or absorbing agents. 
To discover new and extended uses for seed hulls, fruit pits, nut shells, 
cobs, and the like for the general type of uses listed. 


Research project RRL-5-(3)-R-3—Development of plastics and 
plastic-like materials from agricultural residues 

RRL-5-—(3)—R-3-3—Dry process fabrication of useful articles from 
combinations of agricultural residues, cements, adhesives, and resins. 
To seek industria! utilization of agricultural residues, particularly 
process residues such as seed hulls and nut shells, flax shives, and corn- 
cobs in the form of board, tile, and like products by compounding 
such materials with suitable binders and producing the formed 
articles. 


Research project RRL-5-(3)-—R-4—Investigation of chemical consti- 
tution, reactions, and physical properties of lignin (cementing 
material of plant tissue) obtained from agricultural residues 

RRL-5-—(3)—R-4-1—F undamental studies on the constitution of 
lignin and application of results to the chemical constitution of lignin. 
To carry out basic studies on the chemical utilization of lignin and 
application of results to the industrial utilization of lignin from agri- 
cultural residues. 

Research project RRL-5-(3)—R-5—Development of industrial uses 
for hemicelluloses (carbohydrate portion of plants, other than 
cellulose) and derivatives from agricultural residues 

RRL-5—(3)—R-5-3—Production of industrial chemicals from fur- 
fural or its derivatives. To extend the use of agricultural residues 
in the manufacture of furfural by opening up new industrial uses 
for furfural. 

RRL-5-(3)- ~R-5-4—Pr oduction and utilization of pentosans, deriv- 
atives produced by direct processing of agricultural residues or sep- 
arated from liquors resulting from the chemical processing of agri- 
cultural residues. Pentosans (complex derivatives of sugars with 
five carbon atoms) from which factargl or the sugar xylose can be 
made are major constituents of agricultural residues. The work is 
directed to a fundamental and practical study of the chemical con- 
version of pensosans and pentoses (sugars with five carbon atoms) to 
furfural and other products. 

Research project RRL-5-(3)-F-5—The development of industrial 
fermentation processes using agricultural residues or products 
derived from them as substrates 

RRL-5—(3)—F-5-1—The production of butyl alcohol and acetone 
by the fermentation of solutions from acid-treated agricultural resi- 
dues. A bacterium has been found that ferments to butyl alcohol and 
and acetone pentose sugars obtained in solution in the acid treatment 
of corncobs. Work is directed to determining conditions of fermenta- 
tion leading to a satisfactory industrial process. 
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Research project RRL-5-(3)-E-1—Engineering and pilot plani 
development 

RRL-5-(3)—E-1-1—Engineering consultation, design, and draft- 
ing. ‘Todesign equipment and installations; to prepare drawings and 
tables of data needed for publication or display purposes. 

RRL-5-(3)-—E-1-10—Production of crystalline xylose on a pilot 
plant scale. Xylose is the major pentose sugar produced by acid treat 
ment of eorncobs. Laboratory studies have shown how to obtain pure 
crystalline xylose. This process is being investigated in pilot-plant 
industrial equipment to obtain cost and design data. 


Research project RRL-5-(3)-E-3—Pilot-scale technological investi 
gations of the production of agricultural motor fuels and by prod 
ucts by fermentation 

RRL-—5—(3)—-E-3-1—-Fermentation methods for the industrial uti 
lization of solutions from acid-treated agricultural residues. Pilot 
plant studies on the fermentation of solutions of pentose sugars to 
butyl alcohol and acetone by bacteria and of glucose (a sugar with 
six carbon atoms) to ethyl alcohol by yeast to obtain cost and design 
data. Both types of sugars are produced by the acid treatment of 
corncobs. 


Research project RRL-$-(3)—A-1—Analytical chemical investiga 


tions 


RRL-—5-(3)—-A-1-1—Investigation of the chemical composition of 
agricultural residues using standard methods of analysis. To analyze 
agricultural residues for cellulose, lignin, pentosans, and similar con- 
stituents which influence industrial usage. To find variation in com 
position caused by location, season, or variety. 

RRL-5=(3)-A-1-2—Analysis of samples from research and service 
work. To provide analyses by a centralized group using special chem 
ical methods. 


Research project RRL-5-(3)-—A-2—Physiochemical and physical 


investigations 


RRL-5-—(3)-A-2-1—Application of physical and physiochemical 
methods to research and service work. To assist all research on agri- 
cultural residues in the Northern Regional Research Laboratory by 
the application of specialized physic: al and physiochemical methods 
such as X-ray diffraction ; ultraviolet, visible, and infrared light ab 
sorption; and precision fractional distillation. 


Research project RRL-5-(3)—A-4—Collection, preparation, and stoi 
age of materials required for the research work of the Northern 
Regional Research Laboratory and the integration of the develop 
ment work with the breeding, selection, and production work of 
Federal, State, and private agencies 


RRL-5—(3)-A—4-1— Collection, analysis (for minor physical char 
acteristics), preparation, classification, and storage of agricultural 
residues or other materials necessary for the research work. To cen- 
tralize acquisition of samples for research purposes, to maintain and 
operate sample preparation machinery, and to preserve samples under 
optimum conditions. 
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RRL-5-(3)—A-4-2—Integration of industrial requirements of ag- 
ricultural residues with the “plant breeding and cultural activities of 
Federal, State, and private agencies, for the development of varieties 
having chemical and physical characteristics most suitable for indus- 
trial utilization. To maintain contact with plant breeders and agri- 
cultural technologists for the interchange of information on the com- 
position of new varieties of crops being developed and to assist and 
encourage the development of varieties suited for industrial utili- 
zation. 


C. HISTORY AND EVOLUTION OF THIS WORK 


Until 1904 work on n agricultural residues was of a minor analytical 
nature. In that year an investigation of the papermaking qualities of 
cornstalks, straw, sugarcane bagasse, and other fibrous farm waste was 
undertaken. In191la Department bulletin which reported the studies 
was printed on papers made in a paper mill from these residues. Later, 
the Forest Products Laboratory, Forest Service, continued such 
studies, devoting considerable attention to the pulping. of seed flax 
straw and hemp. The Department of Commerce for a time carried on 
paper machine trials of pulp made from various annual plants and 
cooperated with Lowa State College in the development of a process for 
making building board from cornstalks. 

After 1920 the Bureau of Agricultural and Industrial Chemistry 
studied processes for making adhesives and particularly furfural from 
corncobs. In collaboration with Iowa State College the production 
of chemicals by the destructive distillation of various residues was 
studied ; cornstalks and straws were subjected to fermentation proc- 
esses ; Sugarcane bagasse was used in studies to produce chemical cellu- 
lose and paper pulps and to make plastics. 

During all this time the importance of surplus agricultural resi- 
dues as an untapped source of industrial raw materials, particularly 
for the paper, board, and cellulose industries was recognized but the 
unfavorable economic conditions involved in the concentration, collec- 
tion, handling, and storing of these seasonal bulky products were an 
obstacle to action. Over the years ¢ lenietine conditions have served to 
emphasize the importance of utilizing the increasing surplus of 
residues. This surplus is due to (1) the decreased use of straw as 
bedding on the farm following replacement of horses and mules by 
tractors and automobiles; (2) increased production of crops; (3) 
expansion in the use of fruits and nuts; and (4) changes in crop prac- 
tices. On the other hand, the development of machines for baling, 
handling and piling of residues, the increased demands for all sorts of 
cellulose products and the unforeseen, forced drain on forests and 
other natural resources by war are factors fostering residue utiliza- 
tion. Of the estimated 250,000,000 tons of residues presently produced 
yearly on our farms, possibly 100,000,000 tons are actually surplus 
and under proper conditions could serve as industrial raw materials. 

A broad and logical program for farm residue utilization was in- 
stituted by the Bureau in 1939. This program was designed to son- 
sider and study both economic and technological aspects, and for the 
first time a large enough staff was available to c: arry on the necessary 
phases of the problem i in a coordinated way. First, consideration was 
given to problems of collection, handling storing, and preserving of 
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residues and determining specifications for residues required by indus- 
try. Work was concentrated on cereal straws which constitute the 
largest and most widely distributed surpluses, and on corncobs. 

It is estimated that as a result of the work of the past 10 years 
national income has been increased more than $5,000,000 per year. 
This additional annual income exceeds all expenditures by the Gov- 
ernment in agricultural residue utilization studies to date. 


D. FUNDS—-ANNUAL EXPENDITURES 


It is estimated that annual expenditures up to 1931 ranged from 
$5,000 to $25,000. Expenditures from 1931 to 1939 varied from $25,000 
to $60,000 annually. From 1939 to 1950, expenditures ranged from 
$116,000 to $283,000 annually. The expenditure in 1950 was $278,000, 
which was apportioned among the various research projects as fol- 
lows: R-1, $62,000; R-2, $32,000; R-3, $30,000; R-4, $22,000; R-5, 
$45,000; F-5, $18,000; E-1, $20,000; E-3, $20,000; A-1, $12,000; A-2, 
$10,000 ; and A—4, $7,000. Total expenditures may be near $3,500,000. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Research project RRI—5-(3)-R-1 

The establishment of the American cigarette-paper industry has 
been aided by Bureau research. Prior to 1939, cigarette paper was 
almost wholly imported from France, but since the start of World 
War II, American industry has supplied all such paper used in the 
United States. Seed flax straw is the raw material; its utilization by 
the industry was aided by pulping studies of the Forest Products 
Laboratory. Now 25 paper machines are producing about 35,000 tons 
of cigarette, Bible, condenser, and other i papers from flax straw, 
with an annual value of about $30,000,000. 

Establishment of practical methods of collecting, transporting, stor- 
ing, and preserving cereal straws and corncobs for industrial use at 
reasonable costs.—Success in this work has been of paramount impor- 
tance in maintaining and expanding the corrugating strawboard and 
furfural industries. The introduction of the combine harvester elim- 
inated the straw stack from midwestern farms. With the introduc- 
tion of pick-up balers, largely designed for use with hay, bales for the 
strawboard mills were too light for transportation and storage. By 
cooperation of the Bureau with the strawboard and farm-equipment 
industries, satisfactory methods for collecting straw were devised and 
are now in use. Farmers are now being paid $3 per ton for standing 
straw stubble in the field as compared with $1 or less per ton received 

reviously for stack straw. Costs of straw to the mills are lower 
ecu of local straw procurement, and the industry is now on a 


firmer basis because of a more stable sup ly. 


From the discovery that $70 worth o rax per rick of 400 tons of 
straw can prevent straw from rotting during 1 year’s storage in the 
open have come savings of about 75 cents per ton of straw. Even 
more important, elimination of rotten straw has lowered paper-mill 
costs and improved product quality. 

The important chemical, furfural, used in the manufacture of syn- 
thetic rubber, nylon, wood resin, lubricating oils, Diesel oils, and 
plastics, was made from oat hulls before World War II. After se: 
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eral surveys by industry it was concluded that corncobs could not be 
economically collected for furfural manufacture. The Memphis fur- 
fural plant, built by the Government durmg World War LI, was 
designed to use cottonseed-hull bran, which became unavailable be- 
cause of use as feed at high prices. Fortunately the Bureau had com- 
pleted a survey on corncob availability which showed that cobs could 
be collected in large volume at reasonable prices. Cobs became the 
prime source of raw materia!, not only at the Memphis plant but also 
at the original Cedar Rapids furfural plant. For this and other uses 
for cobs the Bureau studied collection, storage, and grinding of cobs 
and assisted in the development of a large number of rural cob-grind- 
ing and shipping plants. Now more than 300,000 tons of cobs are 
being used annually by industry as compared with less than 10,000 
tons in 1939. This work has resulted in creating new, additional in- 
come to agriculture and industry of at least $10 per ton of cobs. 

A practical method of determining moisture m cereal straw at the 
time of purchase has greatly improved farmer-industrial relation- 
ships. The strawboard industry buys straw on the basis of fiber con- 
tent. Frequently, straw bales are wet and, until a few years ago, 
farmer-buyer relations were frequently strained because farmers felt 
that straw buyers were arbitrary in deciding on moisture content by 
inspection. Bureau efforts to develop an accurate practical instru- 
ment for determining moisture at the point of sale have proved suc- 
cessful. The farmers have confidence in this method and relations 
with the mills have improved, since the farmer knows that he gets 
paid for all of his straw. This method has been put into practice by 
almost the whole industry, with the result that the farmer’s income 
from straw has been increased by about 3 percent. 

Improvements in the process for manufacture of corrugating straw- 
board, adopted widely by industry, have established quality leader- 
ship in the product and are stabilizing the industry. Improvements 
in the quality of corrugating board made from pulpwood had resulted 
in the displacement of strawboard as a quality material. At the re- 
quest of the strawboard industry, the Bureau undertook a cooperative 
industrial program to improve strawboard, and developed methods 
for producing bettersqenlity strawboard. Since some strawboard 
mills had ceased using straw and were using pulpwood, and others 
were considering this change, the work has done much to restore con- 
fidence in the use of straw as a superior raw material. 

A new, simpler, lower-cost method of pulping straw for strawboard 
manufacture has been adopted by one company and is under study by 
the whole industry. A new process for heating the straw in an open 
vessel at boiling temperature, while the mixture of straw and chemical 
solution is violently stirred, completes the cooking in one-fifth the 
time required previously, and the straw pulp is of a lighter color and 
better quality. The whole operation is simpler, requires less labor and 
steam and lower capital investment. This process may revolutionize 
pulp preparation in the whole industry. 

Development of two new low-cost, high-yield processes for pro- 
dueing fine paper pulps from straw. Although bleached straw pulps 
were first used in the United States to make newsprint, writing, and 
other fine papers, with the advent of wood pulp in about 1870, fine 
straw pulps could not compete with wood pulps and their manufacture 
ceased. ‘This was not the case in Europe, where the manufacture of 
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fine pulps from straw increased and the pulps were used along with 
wood pulps to make luxury papers. The pulping processes used pro- 
duced pulps in significantly lower yields than wood pulps, chemical 
costs were high, and the presence of dark particles in the pulp from 
the nodes of the straw made pulp manufacture in most’ cases higher 
than the costs of wood pulps. 

The first new process involved cooking in steel digesters at 100 
pounds pressure for 2 hours. The process produces good pulps in 
yields of 8 to 10 percent higher than previous methods, chemical costs 
are lower, and difficulties with node particles are eliminated. Cost 
estimates indicate that fine straw pulps can now be manufactured in 
the United States to compete with softwood pulps. The process has 
attracted much interest in the fine-paper industry in this country by 
some of the most important manufacturers. About 1 year later an 
entirely new, much simpler: process for cooking straw to make fine 
pulps was discovered by the Bureau; it produces pulp in 30 minutes’ 
cooking as compared with 2 hours at 100-pound pressure by the first 
process. The same high pulp yields are obtained, the pulp is stronger, 
the node problem is eliminated, controls are simpler, and operating 
costs are lower. The principles of this process have been satisfactorily 
proved on an industrial scale in the manufacture of strawboard. No 
new paper-mill equipment is required in the process. For over a year 
the Bureau and certain paper manufacturers have been endeavoring to 
arrrange the production of from 50 to 100 tons of this fine straw pulp 
to make paper-machine trials. Certain manufacturers have studied 
these processes and have confirmed the Bureau’s findings on a pilot- 
plant and laboratory scale. They find that improved papers may be 
made by the blending of fine straw pulps and wood pulps. A large 
west-coast manufacturer of specialty papers is particularly interested 
since there is a dearth of hardwood species there, and the short-fibered 
strong pulps from straw or sugarcane bagasse would, by blending with 
certain wood pulps, produce better papers than they can now make 
from the wood pulps alone. Middle west and eastern manufacturers 
are likewise interested. 

There is ample surplus straw in the Northwest, in Kansas and 
Nebraska, where surveys have been made by State agencies, and in 
the Middle West to support a number of additional mills. By blend- 
ing fine straw pulps with deinked waste newsprint it is believed by 
newsprint experts that highly acceptable newsprint can be made. 
Improved magazine, book, table, litho, waxing, writing, and other 
papers result in Europe by blending bleached straw pulp with wood 
pulps. 

Development of alpha-cellulose pulps from rice or barley straws for 
filters in gas masks—At the beginning of World War IL it was 
planned to make millions of gas masks for the civilian population. 
The mask contained a filtering medium composed of pure cellulose 
made from spruce wood. In order to make this filter efficient enough 
to retain smoke particles, it was necessary to mix a certain proportion 
of very fine asbestos fibers with the cellulose. The Chemical Warfare 
Service, fearing that the asbestos supply was too limited to supply 
the millions of masks, sought other fibers of domestic source to replace 
asbestos. ‘The Bureau developed a process for producing pure cellu- 
lose fibers from rice and barley straws, which fibers are exceedingly 
fine in cross section. Laboratory studies showed that certain mixtures 
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of these straw and spruce cellulose fibers were a good substitute for 
the asbestos-cellulese filter. A pilot-plant run to produce filters from 
the mixed fibers was successful. The process was not operated be- 
‘ause civilian gas masks were not made and the supply of asbestos was 
ample for the production of the military mask. The work has been 
done and a process is available for use in any similar future emergency. 
Research project RRL—5-—(3)-R-2 

The production of insulating building boards from residues other 
than bagasse or straw—One plant which produced building boards 
from cornstalks for several years now uses the w - from seed-flax 
straw, producing about « 30,000,000 square feet per year, valued at ap- 
proximately $1,250,000. This development was aided by work of the 
Bureau of Standards and Iowa State College. 

A large-scale industrial process for the manufacture of exception- 
ally high-grade insulating building board products from straw— 
Although the early manufacture of insulating building board from 
straw had been unsuccessful, the solution of the problem of straw col- 
lection and storage, and the increased demand for building board, led 
to the belief that plants located in the Wheat Belt, and using surplus 
straw, could be successful. The Bureau accordingly conducted basic 
research to relate straw properties to board quality. Research find- 
ings were then applied to development of a complete process using 
standard equipment. 

The results show that stronger, more rugged products can be made 
from straw than from wood fibers, and process costs are competitive 
with products from wood or bagasse. 

Announcement of the process came at a time after World War II 
when plant expansion in the industry was under completion. The 
industrialization of the process, therefore, awaits further market de- 
mands for production. Use is being made of the findings in new 
plants in Holland and in Ireland. 

Boxboard from straw to replace wood veneer in wire-bound bowes.— 
The largest company licensing machines for making wire-bound ship- 
ping containers appealed to the Bureau about 4 years ago for a raw 
material and a process for making boxboard to replace ‘wood veneer 
used in wire-bound boxes. It dev eloped that the use of board made 
from straw, if veneer could be replaced, would open up a new market 
for 700,000 to 800,000 tons of surplus wheat straw annually. Solution 
of the problem showed that strawboard, properly used in boxes, is 
fully equal to wood veneer of like thickness. Preliminary cost esti- 
mates indicate a situation competitive with wood veneer. Complete 
process details are in hand for building an industrial plant. The suc- 
cessful completion of this process may be important under increased 
military operations and the Quartermaster Corps is interested. 

A process for the industrial separation of pith and fiber from sugar- 
cane bagasse.—It has long been recognized that the presence of pith 
in sugarcane bagasse was undesirable if the highest quality papers 
were to be manufactured from bagasse fiber. Also, the Bureau has 
suggested to sugar manufacturers that cane pith substantially free 
from coarse fiber might be used as an excellent absorbent for black- 

‘ap molasses in preparing cattle feeds. Recently, at the request of 
the Hawaiian Sugar Planters’ Association, a simple process which 
easily separates pith and does not break down fiber has been developed 
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by the Bureau. Details of the process with complete design of the 
plant equipment have now been sent to Hawaii and also to a large 
sugar company in Florida and one in Mexico who are interested in 
recovering pith and in the possible use of bagasse fiber for making 
fine-paper pulps. 

Better orchard mulches from straw; mulches and chicken litter from 
corncobs.—The director of the Michigan State Agricultural Experi- 
ment Station suggested to the Bureau the desirability of treating straw 
used for mulch in orchards so that the straw would resist rotting and 
would have to be replaced only every few years instead of yearly. 
Laboratory research has developed a cheap, simple treating process 
which could be carried out on the farm. Straw treated in this manner 
has shown practically no weathering during 18 months’ exposure in 
the open. Details of the process have been supplied to the Michigan 
Experiment Station, which will investigate the effect, if any, of the 
chemical on orchard trees and on soils. If the tests are satisfactory, 
the costs of mulching in orchards can be considerably reduced, releas- 
ing straw for other purposes. 

The Bureau has assisted corncob grinders and poultrymen and flor 
ists in the development of the most satisfactory products for mulches 
and chicken litter. Florists are rapidly adopting ground cobs as the 
most satisfactory mulching materials, particularly for roses, peonies, 
and carnations. Chicken litter from ground cobs is being extensively 
used. For example, a cob grinder recently stated that he was filling 
an order of 150 tons of cob litter for an eastern poultry raiser and 
had received an inquiry for 105,000 tons of cob litter as an annual 
requirement. 

New methods of cleaning, burnishing, and polishing internal com- 
bustion engines, nonferrous metal parts, electrical equipment.—At 
the request of the Navy Department during World War IT, the Bureau 
developed the use of ground cob particles and rice hulls as cleaning 
agents for airplane-motor overhaul to remove carbon, grease, and 
other dirt by what has become termed the soft-grit method of blast 
cleaning. The Army used this blast method but used apricot-pit grits. 
It is estimated that savings to the Navy were at least $250,000. The 
Bureau has continued its study and promotion of the use of this clean 
ing method. Now, in addition to corncobs, rice hulls, and apricot-pit 
grits, grits from English and black walnut shells, pecan shells, and 
peach pits are finding wide and rapidly growing use and sale. In 
all cases use of the method has brought about savings to industry. 
One of the more recent announcements by an industry using the 
method to clean small plastic moldings and metal parts claimed savings 
over previous methods of $100,000 per year. The use of a softer corn- 
cob grit made by roller-mill grinding has been extended to the clean- 
ing of large motor generators and motors in industrial plants where 
grease and dirt accumulate. In this case air pressure of the blast is 
kept low so that the insulation on the wires is not cut. The slow. 
hazardous chemical-solvent-cleaning methods are replaced by a dry, 
rapid, mechanical process. Material costs are said to be one-third 
and labor costs one-fifth of previous solvent cleaning methods. 

Corncob grits were used during World War IT in burnishing cart 
ridge cases and the Bureau assisted in developing proper specifications 
for the grits and in helping grinding plants in producing these 
Since then a multitude of industrial civil uses have developed, for 
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example, in cleaning and polishing ball and roller bearings, in polish- 
ing aluminum, in polishing small items such as soft-alloy pencil bar- 
cals, and in polishing glass. Nut shell and fruit-pit grits, which are 
harder, are also finding use in these cleaning and polishing fields. 

Perhaps the largest potential use for ground cobs is in the electro- 
plating industry, where they are used as an absorbent agent for the 
treating chemicals and as a polishing agent. A survey made by an 
industrial company interested in producing ground cobs indicates 
that the potential tonnage used by 700 electroplaters exceeds present 
cob-grit manufacturing capacity by 10 times. For this use cobs must 
be ground in such a way and fractionated so as to produce maximum 
absorbency along with polishing ability. 

Cob grits as an abrasive in hand soaps.—In the endeavor to replace 
hominy grits used in hand soaps by a nonfood article, certain soap 
manufacturers appealed to the Bureau for assistance. A study was 
made of various ground-cob products. It was found that while a 
fraction of the cobs acted as a satisfactory cleaning abrasive, the 
foaming characteristics of the soaps were decreased. A further study 
revealed a simple method of overcoming this difficulty. During the 
past 2 years a very large volume of special cob grits has been pro- 
duced for soap manufacturers. To indicate the magnitude of this 
business, one soap manufacturer supplies one automobile maker with 
70,000 pounds of hand soap containing about 40 percent of cob grits 
per month. There is every indication that this business is expanding. 

Development of processing, methods and specifications for pro- 
ducing industrial products from corncobs, rice hulls, nut shells, and 
fruit pits—During World War II, when the Bureau discovered the 


use of corncob grits and rice hulls as ~~. agents for automotive 


engines and when corncobs began to be used as a raw material for 
furfural manufacture, practically no information existed concerning 
the best methods and cost of grinding. A plant using less than 10,000 
tons of cobs annually had been using roller mills for grinding cobs 
for use as floor-sweeping compounds, for cleaning and burnishing 
in tumbling barrels. Grits of this type were not suitable for soft-grit 
blasting. 

A rather complete study of various grinding machines showed that 
soft grits should be prepared by first grinding the cobs in a hammer 
mill and, after screening out dust and particles passing a 30-mesh 
screen, grinding in an attrition mill. Specification of soft grits was 
established. The Bureau assisted the Navy in setting up a commercial 
grinding plant and assisted in working out the plant lay-out and the 
process procedures. The Bureau also advised many small operators 
who wished to supply ground cobs to the furfural plants in methods 
of collection, handling, storing, and grinding cobs. 

As possibilities of new uses for cobs, nut shells, and fruit pits have 
arisen, it became evident that the whole subject of grinding, screen- 
ing, and determination of commercial specifications of desired prod- 
ucts needed exploration from a wide viewpoint and an aggressive 
program was set up to acquire this information. In addition to de- 
termining the best machines and methods to grind and fractionate 
products for particular uses, a determination of power requirements 
and costs was made. Trips were made to industrial plants grinding 
cobs, nut shells, or fruit pits to determine power actually used in the 
plant, to suggest better and less costly methods of production. Since 
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fires in such grinding plants were fairly frequent, sometimes destroy- 
ing the plant, a particular study has been made to eliminate this 
hazard. 

In this way a large mass of practical information is now being 
assembled for publication. As new information has been acquired, it 
has been passed to industry. Practically all of the important grinding 
plants have been visited by Bureau representatives and hundreds of 
people have been advised concerning the problems discussed. At the 
present time at least 10 plants are grinding cobs for uses other than 
furfural manufacture and 7 more are either under construction or 
planned. The Bureau has been of direct assistance to each of these. 
In addition the Bureau has been of assistance in establishing three 
plants grinding pecan and black walnut shells. 

Recovery of tannin concentrate in the industrial grinding of pecan 
shells—Pecan shells are a source of good tanning extract. During a 
study of methods of grinding pecan shells to produce soft-grit blast- 
ing materials, it was noted that the paper-like lining inside the shell, 
in which the tannin is mainly concentrated, was loosened from the shell 
particles. This material could then be separated from the shell grits 
by air flotation. The new process not only provided a concentrated 
tannin raw material, but the grits and finer pecan-shell particles were 
of more value with the tannin removed. This process has been in 
industrial use in at least two plants. 

Research project RRI—5-(3)-R-3 

Manufacture of plastics from sugarcane bagasse.—A sugar company 
in Louisiana has successfully produced a plastic from bagasse used 
largely for the manufacture of sound-recording records. This process 
was based on Bureau research results. 

Noreplast, a low resin content thermoplastic molding powder.— 
During World War II there was a critical shortage of the chemicals 
required in manufacturing bakelite-type plastics. Beverage industries 
using bottle caps appealed to the Bureau for help in developing plas- 
tics requiring less of the critical chemicals in their composition. Re- 
search was successful in producing bottle caps containing only 25 per- 
cent chemicals as compared with 35 percent used then in industrial 
practice. The filler flours were made from residues instead of from 
wood. This work was then extended in an endeavor to produce articles, 
such as the safety razor, required by the military forces. While mold- 
ing powders were produced which gave plastics of the required 
strength and finish, the specified resistance to water could not be met. 
This specification had been set up on the basis of 45-percent chemicals. 
Plastic manufacturers were unable to obtain slight changes in specifi- 
cations and the new formulas were not used for military articles. 
After the war considerable interest was evinced in the work by in- 
dustry. Two difficulties were experienced. Custom molders did not 
want to set up plants for producing flours and no plants of this sort 
existed. The large plastic-molding-powder manufacturers were not 
interested because the molding powders required more care in molding 
than powders containing normal amounts of resin, and they feared 
more expensive service work would result which would offset any 
lower-price considerations to the customer. 

Now that flours from cobs, nut shells, and fruit pits are resulting 
from the normal grinding operations, it is possible that industrial 
interest in Noreplast may revive. 
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Filler flours from nut shells, and fruit pits for making plastics and 
eatending plywood glwes.—For some time English walnut shells have 
been ground to a floor and used as filler in high- 1-priced plastics. Since 
there are several other types of shells, such as pecan, black walnut, 
filbert, cherry pits, and the like that might also be ground to produce 
industrial products, at the end of World War II the Bureau under- 
took an extended study of the utility of products that might be pro- 
duced by grinding them. This work demonstrated that filler flours 
for plastics competitive with English walnut-shell flour could be made 
from pecan shells, filbert shells, black w alnuts, apricot, and peach pits. 
kixtending the study to use as extenders in phenolic glues used in ply- 
wood manufacture, it was found that glues containing less resin could 
be made using any of these flours. In ‘addition, rice hull, corncob, and 
peanut-hull flours would serve such purposes. Based on these findings, 
several plants east of the Pacific coast are now in operation and the use 
of these products is expanding. In the course of this work, the Bureau 
cooperated with the Tennessee Valley Authority, which was interested 
in finding outlets for black-walnut shells produced in that area. 

Noreseal, a substitute for cork used in crown seals by the beverage 
industries.—A critical cork shortage developed during World War II. 
The United States Brewers’ Association was so concerned that they 
set up a number of research projects to develop a satisfactory substitute 
for the cork insert in crown-bottle seals. They also appealed to the 
Bureau for help, stating that the industry wished to free itself from 
future dependence on imported cork and implying that manufacture 
of a satisfactory substitute would be ae 

Of about 800 formulas proposed, that of the Bureau was by far 
the best and, after exhaustive tests, it was established beyond question 
as fully the equal of cork in performance. Noreseal is composed of 
peanut-shell pith, glue, glycerine, and other chemicals in small amount, 
all domestically produc ed. The manufacture of Noreseal was worked 
out through pilot-plant-scale studies (1) to form sheets of Noreseal 
from which the crown seal dises could be punched or (2) to dispense 
the liquid mix of Noreseal directly into the crown seal and dry in place. 
The latter process proved to be best from a design, operating, and cost 
standpoint. About 70,000 crown seals were manufactured by this 
process and subjected to every sort of test in bottling, not only in plants 
of the most important brewers of the country, but in soft-drink- and 
food-bottling plants. The seals were subject to a holding period of 
more than a year after manufacture and again tested to determine if 
any deterioration during storage would take place. These exhaustive 
tests proved the exe eptional value of Noreseal. 

A manufacturer of crown seals in Indiana constructed a small in- 
dustrial manufacturing unit based on Bureau design, hoping to interest 
the brewing industry in early manufacture. In cooperation with this 
manufacturer, the Bureau prepared cost estimates for the manufac- 
ture of Noreseal showing it to be about competitive with cork. Due 
to a variety of circumstances, manufacture of Noreseal has not taken 
place. 

Research project RRL-5-(3)-R-4 

Fundamental studies on the chemical constitution of lignin —The 
stalks, stems, limbs, and trunks of the higher plants are composed of 
three major constituents: Cellulose, hemicellulose, and lignin. The 
first two of these on treatment with acids are broken down into simple 
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sugars which will be discussed under other projects. The chemica| 
structures of these two components are fairly well understood. Ligni 
is insoluble in most liquids and is not attacked by acids. In spite of « 
tremendous amount of study by leading chemists all over the world, its 
chemical structure remains a mystery. 

Lignin is produced in the manufacture of paper pulp and in the 
manufacture of sugars from wood or agricultural peeiltties in enormous 
tonnages. It contributes to serious stream pollution and thousands of 
patents and literature articles suggesting useful means of derivin, 
values from waste lignin have been written. Most-informed technica| 
men recognize that little further progress in utilizing lignin will resu|; 
until its chemical constitution is established. 

Many of the chemical products which result from the chemical de 
struction of lignin have been identified and, based on this information, 
it is believed that lignin in wood and in annual plants differs in some 
respects. The fundamental work of the Bureau in this field has pre 
sented an entirely new concept of the chemical structure of lignin. 
This not only has aroused much interest and stimulated new thinking 
but has also been received by many with skepticism. The new concept 
was based on the fact that of the numerous chemical compounds ap- 
pearing on the breakdown of lignin only a few could be primary 
products. A consideration of how these might be combined in lignin 
Jed toa much simpler possible chemical structure than ever before pro 
posed. Based on this inductive reasoning, an attempt was made to 
synthesize lignin from known chemicals. The resulting product gives 
many of the known reactions of lignin and if it does not represent 
lignin is probably closely related. Work continues to study the pro- 
posed new structure and similar structures in an endeavor to finally 
arrive at the true lignin structure. 

Research project RRL-5-(3)-R-5 

The manufacture of furfural, originally from oat hulls, but now 
largely from corncobs, rice, and cottonseed hulls, has been aided }) 
the Bureau’s work on furfural. The industry has steadily expanded ; 
in 1939 annual production was 3,000 tons, but two large plants now 
have a combined annual capacity of about 30,000 tons of furfural and 
a third plant of 12,000-ton capacity is under construction. Furfura| 
sells at 9.5 cents per pound, so the present production is valued at about 
$5,000,000. 

New chemicals from furfural to widen its industrial market.—Prac 
tically all agricultural residues are suitable raw materials for furfural 
manufacture, so that this process represents one of the best known for 
utilization of residues. The Bureau work has, therefore, been directed 
to studying the type of chemicals that can be made from furfural, pre 
paring new chemicals, and with industry evaluating these or improving 
the methods of preparation of known chemicals to make them attractiv: 
for industrial manufacture. 

First work was was directed to the use of furfural to make synthetic- 
rubber chemicals. The compound sought was produced in good yield, 
but industrial evaluation showed that the rubber produced was inferior 
to that made from the well-known butadiene, later derived both from 
alcohol and petroleum and used in GR-S rubber. Work was then 
directed in preparing chemicals for antimalarial drug manufacture in 
which success was reached. 
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In all, some 35 chemicals based on furfural have been studied—some 
already known from the standpoint of process improvement but the 
greater number unknown previous to this work. In carrying on the 
work, fundamental as wel as practical research has been necessary. 
Industry has assisted to some extent in evaluating some of these new 
products. Certain compounds found useful for making film and fibers 
await manufacture by industry. Most of the chemicals await complete 
industrial evaluation but success has been attained in contributing 
chemicals used in the manufacture of vitamin B, and lysine, an amino- 
acid essential to nutrition. 

Before 1939 only two chemicals were made from furfural on a small 
industrial scale. Today, one of the largest companies is not only manu- 
facturing nylon salts on a huge scale but is undertaking small indus- 
trial seale or pilot-plant production of a wide variety of the simpler 
chemicals derived from furfural. Some of these had received process 
study by the Bureau, others when available will be industrial starting 
materials for new chemicals made in this work. It must be recognized 
that this work will only mature as industrial interests are aroused. 
The large expansion in furfural production since the war is evidence of 
possibilities in this field. The Bureau has maintained close contact 
with industry so as to point its work more nearly to new avenues not 
yet opened by industry or yet attractive to it. 

The important rubber chemical, butadiene, from a new fermentation 
product.—The Bureau developed an entirely new synthetic-rubber 
source during World War IT. It was believed that butadiene could be 
made from a fermentation chemical called 2,3—butylene glycol. Under 
this project the work was undertaken, other work described elsewhere 
(RRL-5-(7)—E-1, ch. 5, p. 569) being directed to perfecting an 
industrial process for fermenting grain to the butylene glycol and re- 
covering it. 

A highly successful process was developed for the rubber-chemical 
manufacturer. Laboratory work showed that yields were high, pro- 
duct purity was good, and little loss of processing chemical was to be 
expected. The process was then developed through a pilot plant 
having a capacity of 100 pounds butadiene per day with better results 
than predicted by laboratory work. Following this, the process was 
operated in an industrial pilot plant having a capacity of 1 ton bu- 
tadiene per day. Yield, process, and design data obtained on the 
smaller pilot plant were confirmed. The butadiene was shipped to 
a rubber plant and was satisfactory for use. 

At the request of the Office of Rubber Director, an engineering re- 
port of the entire process from grain to butadiene was made together 
with cost estimates. Costs were rather comparable with butadiene 
from grain through alcohol. At the time the report was made, it was 
decided that new production capacity was not needed and no plant 
was constructed to use the process. 

Sugars, liquid fuels, solvents from the acid treatment of corncobs.— 
Alcohol, butanol, and acetone, all chemicals made by the fermentation 
of grain, were in short and critical supply during World War II. 
Blackstrap molasses was not available. It was desirable to develop 
other and cheaper sugar sources if possible. The Forest Products 
Laboratory undertook a study of obtaining sugar from wood, and 
the Bureau undertook an investigation of the use of agricultural resi- 
dues as a sugar source, concentrating at first on the use of corncobs. 
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Corncobs and other residues contain fibrous material that will pro 
duce two different sugars. One of these coming from the cellulose 
is the familiar glucose or corn sugar which can be fermented to either 
alcohol or butanol and acetone. The other sugar is the source of 
furfural when residues are processed to produce this chemical. This 
sugar is called xylose. From the aeilinetan of operating costs, it 
was desirable to so process the cobs that each of these sugars could 
be obtained in separate solutions in fairly high concentration. This 
would permit each type of sugar to be used to the best advantage. I 
was found possible to work out a process which closely met these 
conditions. Laboratory work was finally carried out on rather an 
extensive seale so as to acquire some idea of pilot-plant design and 
to obtain fairly satisfactory cost estimates. These were sufficiently 
favorable so as to justify pilot-plant studies of the process. At that 
time the Congress passed a public law which authorized the Depart- 
ment of the Interior to undertake synthetic liquid fuels investigations 
from natural resources, including agricultural products. Funds were 
transferred to the Secretary of Agriculture to undertake the necessary 
pilot-plant-study of converting corncobs to sugars suitable for fer- 
mentation to fuels. This pilot-plant operation has been conducted 
under the synthetic liquid fuels project (p. 2556). 

Furfural from the xylose sugar solution obtained in the acid con- 
version of corncobs to sugars—lIndustrial furfural manufacture con- 
sists in treating dry ground cob and other residues with a small 
amount of weak sulfuric acid and distilling under high pressure. 
The industry had not heretofore been faced with the problem of in- 
dustrial manufacture of furfural from an impure solution of the 
sugar xylose. Since the synthetic-liquid-fuels process offered a good 
potential source for furfural manufacture with the possibility of 
higher over-all yields of products than present manufacturing meth- 
ods, a detailed study of the process was undertaken on a laboratory 
and small pilot-plant scale. Considerable fundamental work has 
had to be carried on. It is evident that high yields of furfural can be 
obtained from this sugar solution as well as from the spent molasses 
resulting in the process of crytallizing xylose. Final process details 
remain to be worked out before undertaking large pilot-plant studies. 

Crystalline xylose from the sugar solution obtained in the acid con- 
version of corncobs to sugars.—Preliminary laboratory work showed 
that crystalline xylose might be obtained from its solution obtained 
in the pilot-plant operations of the synthetic-liquid-fuels project. 
Several previous attempts to produce crystalline xylose had failed be- 
cause of high production costs. After considerable process study it 
was shown that about 35 percent of the xylose could be obtained in 
pure crystalline form in rather simple processing steps. The process 
was favorable enough to transfer to a study on a pilot-plant scale. 
Research project RRI-5-(3)-F-5 


A process to ferment wylose sugar obtained from the acid treatment 
of corncobs to butanol and acetone.—One of the objectives of the syn- 
thetic-liquid-fuels investigation (p. 2556) is to produce the maxi- 
mum amount of fuel from corncobs by way of fermenting sugars 
produced by their acid treatment. The xylose sugar solution does not 
ferment with yeast to alcohol. While it was known that a 50-percent 


mixture of xylose and glucose could be fermented to butanol and 
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acetone by certain bacteria, hitherto pure xylose had not been so fer- 
mented. Laboratory studies developed strains of bacteria and meth- 
ods for fermenting xylose in as good yields as were obtained with 
glucose. When solutions of xylose obtained in the acid treatment of 
cobs were fermented in this manner, it was found that substances 
present in the solution kill the bacteria or gave low yields. Finally, 
details of fermentation were perfected in the laboratory to a point 
where pilot-plant fermentations were warranted. However, because 
of further difficulties encountered in the large-scale fermentations, 
laboratory studies were carried on to assist the pilot plant during the 
entire course of this larger scale study. 
Research project RRL-5-(3)-E-1 

Production of crystalline aylose on a pilot-plant scale—A \abora- 
tory process to prepare crystalline xylose was carried out under 
RRL-5-(3)-R-5 and was then subjected to a pilot- tial investigation 
in order to establish the best operating condition, to obtain design for 
a commercial plant, and to acquire cost information. Conditions 
were established in the pilot plant whereby 55 percent of the xylose 
in the original liquor could be crystallized as an pe ee first sugar. 
Laboratory experiments indicate that by means of a rather cheap 
refining process 90 to 95 percent of the first sugar can be converted to 
crystalline xylose of high purity. Thus, the yield of pure xylose :s 
about 50 percent, based on the crude material contained in the origi- 
nal liquor. This sugar is thought to have commercial possibilities : at 
a cost of 10 to 15 cents per pound. Although the project has not been 
completed and accurate cost estimates have not been made, the results 
obtained indicate that corncobs may be used as a commercial source 
of xylose. 

Research project RRL-5-(3)—E-3 

A pilot-plant study of a process to ferment xylose sugar obtained 
from the acid treatment of corncobs to butanol and acetone.—A pilot- 
plant study, based on laboratory information obtained under project 
RRL-5-(3)—F-5, was undertaken. Pilot-plant fermentations as large 
as 3,000 gallons per batch were carried out. Considerable difficulty 
was experienced, particularly because of the presence of copper salts 
in the solutions obtained from the synthetic-liquid-fuels semiworks 
operation. In general, the fermentations when the copper was re- 
duced to limits which did not interfere, were longer than industrial 
fermentations using grain as fermentation raw material. After 
numerous trials, a process has been developed in which butyl alcohol, 
ethyl alcohol, and acetone are obtained in yields comparable to that 
secured from grain in the commercial process. The time required for 
the completion of the fermentation of the corncob sugar is somewhat 
longer than that for grain, but this is offset by the low er cost of less 
than 2 cents a pound for sroducing the fermentable sugars from corn- 
cobs. At this stage of the work, the process holds promise. It ap- 
pears possible that by methods not yet fully developed the time of 
fermentation may be reduced to that comparable to industrial practice. 


Research project RRL-5-(3)-A-1 
Chemical analyses of a service nature conducted under this project 
have contributed materially to the accomplishments of various proj- 
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ects. It has been discovered that cobs from the new hybrids ar» 
richer in substances from which the important chemical furfural cay 
be made than older varieties, Various hybrid cobs show difference 
in this and other respects. It is evident that genetic studies as relate«| 
to the composition of residues may prove to be of great value. The 
study on cobs is being continued because of its great industrial im- 
portance in furfural manufacture. 

Research project RRL-5—(3)—-A-2 

Instrument methods of analysis accelerate development of new prod 
ucts.—A pplication of physic ‘al chemical instruments and techniques 
have given new and faster methods of analysis that have aided ma 
terially in developing new products. In some cases no other ways 
of determining composition were available. 

New and improved methods of analysis.—A very sensitive and ac 
curate method of analysis for furfural was discovered which depends 
on the detection of this substance by ultraviolet light. This method 
is important, not only in the chemical control of processes for the pro 
duction of this important industrial chemical but also for the determ 
nation of its traces in sugar solutions produced from agricultural 
residues. Minute amounts ‘kill the microorganisms used in  fermenta- 
tion processes and interfere in the utilization of these solutions to pro- 
duce liquid fuels and organic solvents. Detection, accordingly, is of 
great importance. : 

Research project RRL-5—(3)-A-4 

Work on this project has been concerned with the collection, proc- 
essing, and storage of agricultural residue samples necessary for the 
research work of the Northern Regional Research Laboratory. Con- 
tact has been maintained with plant breeders of State experiment 
stations and the Bureau of Plant Industry, Soils, and Agricultura! 
Engineering to obtain information on varieties developed which may 
be of especial interest to industrial usage and obtain their aid in the 
breeding and collection of varieties especially adapted to industrial 
utilization. 

F. SOME ADDITIONAL WORK NEEDED 


While much individual citizen interest in the work is expressed, tlie 
work suffers because of lack of organized group support and because 
of the diffuse and wide variety of residues involved. No trade asso 
ciation is interested in the subject as a whole and no research and 
marketing advisory committee has been formed to advise the De- 
partment in this field. From the above history and list of ace omplish 
ments, it is clear that the Department’s research has made a positive 
contribution to national economy. The effect of such studies on tap 
ping such a huge reservoir of raw materials annually produced ani 
wasted is obvious. Most of this pioneering research work is too specu 
lative to be carried on by industry which is ill-informed about 
economics and location of supplies and the nature of their physical and 
chemical properties and potentialities. Only by long-term, well 
rounded effort can necessary results be obtained. The history of pre- 

vious work indicates it was of a sporadic and fragmentary nature. 
The program, therefore, must be viewed from the national standpoint 
and requires support from high levels. 
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More fundamental work required —Knowledge of the physical and 
chemical compositon of agricultural residues is in a most fragmentary 

state. When it is recalled that these products constitute more than 
half of the total dry materials of all our crops this lack of information 
is appalling. It has been discovered recently that hybrid cobs = 
markedly from old varieties in chemical composition. This is of grea 
importance to industry, especially in furfural manufacture, since e 
the use of selected varieties yields of furfural may be considerably 
increased with consequent lowering i in cost. Practically no attention 
has been paid to the changes in the residue portion of crops by the 
application of genetics but it is evident that by such studies changes 
could result that would make many residues more useful and v: aluable 
to industry. 

Industry needs more complete information on amounts, location, 
und availability of specific surplus residues,—Information as to the 
concentration, location, and costs of procur ing surplus residues is most 
primitive, even in the case of straws. Surveys on the industrial avail- 
ability of wheat straw are a necessary start in the problem of indus- 
trial education in the subject. Improvements in collection methods 

are needed, particularly with cornstalks, which have no present indus- 
trial use for this reason. Moreover, this applies as well to other stalks, 
such as cotton, soybean, crotolaria, Lespedeza sericea, and the like. 
Methods of storing and preserving these residues remain to be studied. 

Fibrous agricultural residues are recognized as an economic raw- 
material source for the cellulose industries.—Success in the develop- 
ment of straw as a sound industrial source for the manufacture of fine 
papers, newsprint, paperboard, containers, and building material has 
developed industrial attention, interest, and action, but much more 
remains to be done with straw alone. Great interest is aroused in 
sugareane bagasse utilization to stabilize the cane-sugar industry. 
Southern agriculturists are promoting the use of stalks of soil- building 
and erosion-preventing crops such as crotolaria or Lespedeza sericea, 
or cottonstalks as raw materials for the paper and board industry. 
Interest in the paper industry in the Middle West centers in greater 
use of seed-flax straw or soybean stalks. All of these represent po- 
tential raw materials of merit. In addition to the development of 
suitable pulping or defibering and manufacturing processes, methods 
of preventing stream pollution by mill effluents must be developed. 

\ solution of these prob tein is difficult, complex, and time consuming. 

Utilization of seed hulls, nut shells, fruit pits, cobs, and other resi- 
dues accumulating at industrial processing plants——Carloads of 
ground products from such residues are being shipped for uses that 
were unheard of a few years ago. In other cases wastes represent 
an expensive disposal problem and an industrial hazard. Success in 
this work has depended on finding industrial uses based on the physi- 
cal character of the residue or its ground products. There is a large 
opportunity to extend such uses. The chemical uses of these residues 
have not been explored except in a most general way. Because of their 
nonfibrous character, such residues have heretofore represented, and 
still represent, difficult utilization problems. On the other hand, col- 
lection and concentration expense is included in the cost of the major 
product and makes their use more economically attractive, 
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Lignin.—Further studies into the chemical constitution of lignin, 
which represents from 15 to 30 percent of all residues, are needed, 
Lignin in annual plants differs from lignin in wood. As chemical] 
processes are applied to produce pulp, sugars, and other products from 
residues, larger volumes of lignin concentrates or byproducts must be 
handled to avoid stream pollution. Addition of lignin to the soil to 
increase water-holding capacity or favor soil aggregation might be a 
good use but here as in all such uses, knowledge of chemical constitu- 
tion and breakdown is fundamental to the best solution of the problem. 


Syntruetic-Liguip-Fvrts INVESTIGATIONS 
(BAIC—SLF-1—Federal—Special Funds) 
A, PURPOSE AND NATURE OF CURRENT WORK 


To develop and study on a semiworks scale a process for the conver- 
sion of farm residues (corncobs, ete.) to sugar solutions that can be 
used for the production of the liquid fuels ethanol, butanol, and fur- 
fural. Such a process would conserve the oil resources of the Nation 
and would aid during national emergencies. The current work con- 
sists mainly of the operation of a semiworks plant where a speciall) 
developed laboratory process is tested for its economic feasibility. 
Chemical and technological data collected from this operation are to 
serve as a basis for the preparation of plans and equipment layouts 
for industrial-scale plants. 


B. CURRENTLY ACTIVE LINE PROJECTS 


SLF-1-1-1—Engineering design, drafting, and collection of engi- 
neering data. ‘To provide for the nec essary engineering design, draft- 
ing, and collection of engineering data involved in the erection and 
operation of the semiworks plant; and to prepare plans, design equip- 
ment, and make industrial-seale plant lay-outs based on semiworks 
data, 

SLF-1—1-2—Semi-works-scale study of continuous process for the 
saccharification (conversion to sugar) of agricultural residues. To 
study the process for the continuous saccharification of agricultural 
residues on a semiworks scale so as to determine the best balance be- 
tween operating and economic factors for the production of liquid 
fuels. 

SLF-1—1-4—Semi-works-scale production of furfural from pen- 
tosan hydrolyzates. To develop a commercial process for the pro- 
duction of furfural from xylose-containing solutions resulting from 
the saccharification of agricultural residues; to carry on laboratory 
work on which the design of semiworks equipment can be based ; 
design, install, and operate such equipment in the semiworks plant 
and to secure data from such work useful in the development of : 
commercial process. 


C. HISTORY AND EVOLUTION OF THIS WORK 


The conversion of wood and other cellulosic materials to sugars has 


occupied the minds of scientists for the last hundred years. In 1941, 
the Bureau of Agricultural and Industrial Chemistry started research 
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on the problem and developed a hydrolyzation process on a laboratory 
scale for which United States patent No. 2,450,586 was granted. The 
basic idea of this process is the conversion and separation of the 
hemicelluloses and cellulose by méans of a sulfuric-acid hydrolysis 
into two distinct liquids, each containing a specific type of sugar that 
can then be fermented with properly “selected micro-or ganisms to 
liquid fuels. Investigations on a semiworks scale of this process were 
started in 1944 by the synthetic-liquid-fuels project. By the act of 
April 5, 1944, Public Law 290, Seventy-eighth Congress, the Secretary 
of the Interior was entrusted “with the construction and operation of 
demonstration plants to produce synthetic liquid fuels from coal, 
oil shale, agricultural, and forestry products in order to aid the peal 
cution of war, to conserve and increase the oil resources of the Nation, 
and for other purposes.” To carry out this authorization concerning 
agricultural products, the Department of the Interior formally trans- 
ferred to the Department of Agriculture a portion of funds appro- 
priated by this act. The Department of Agriculture assigned the 
work to the Bureau of Agricultural and Industrial C hemistry, which 
erected a small experimental plant in 1945 at Peoria, Ill. 


D, FUNDS—-ANNUAL EXPENDITURES 


On September 6, 1944, the Department of the Interior transferred 
$410,000 to the Department of Agriculture. An additional transfer 
of $100,000 was made during 1948. From these funds a small experi- 
mental plant was erected at a cost of $58,913 for the construction of the 
building, and $ $56,125 was used for the purchase of process machinery. 


The average yearly expenditure required to operate the project for 
194) 5 through 1950 amounted to $64,200. 


FE. EXAMPLES OF OUTSTANDING ACCOMPLISH MENTS 


Successful operation of the experimental plant.—The development 
work of the different operational steps of the process has progressed 
toa point that the experimental plant, at present, is capable of convert- 
ing, under routine operating conditions during one 8-hour shift, 4,400 
pounds of corncobs into 2,000 pounds of xylose, 900 pounds of glucose, 
and 1,050 pounds of byproduct residue (lignin). Two different types 
of hydrolyzates are produced, one containing (chiefly) the pentose 
sugar xylose, derived from the hemicelluloses, and the other contain- 
ing glucose sugar, derived from the cellulose. 

De signing and construction of specialized process mac hinery.—A 
specially designed hydrolyzer, which operates with high efficiency, 
was developed and put in operation for the continuous countercurrent 
extraction and hydrolyzation of the hemicellulose. In order to solve 
the difficult problem of mixing dried, ground corncobs with large 
quantities of concentrated sulfuric acid, a mixing device was adapted 
to this use. The acid is atomized by a fan, and the droplets of acid 
adhere to.the cob particles that are blown through the fan. The last 
step for the cellulose hydrolysis is carried out in a specially designed 
system of hydrolyzation coils, which permits a continuous operation 
of this step and is, therefore, novel in the field of hydrolyzation 
tee hniques. 

Conversion of hydrolyzates to liquid fuels.—In repeated large-scale 
pilot-plant operations, it was demonstrated that butanol, ac etone, and 
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ethanol can be obtained in commercial yields from mashes comprising 
25-percent corn and 75-percent xylose solution (from corncobs) 
Other experiments have revealed very satisfactory yield figures for 
the conversion of xylose solutions to furfural. 

Other utilization of hydrolyzates.—Besides liquid fuels, other prod 
ucts can be produced from the hydrolyzates with favorable yields, a: 
indicated in pilot-plant experiments. Feed yeasts and crystalline 
xylose can be produced from the hemicellulose hydrolyzates, and 
crystalline glucose, yeast, and other fermentation products from the 
cellulose hy droly zates. 


F. SOME ADDITIONAL WORK NEEDED 


Continuation of the development of the plant process. Additiona! 
development work is required for certain operational steps in order to 
increase the yield of glucose sugar from the hydrolysis of the cellulose. 

Conversion. to liquid fuels.—Experimental work on a pilot-plant 
scale is already under way and should be continued to develop a fer 
mentation procedure for the production of butanol, acetone, and 
ethanol from a xylose solution without the addition of corn to the 
mashes. 

Testing of other agricultural residues.—Up to the present time, «|! 
of the investigations have been carried out with corncobs as a sub 
strate. Other potential farm residues such as bagasse, cottonseed 
hulls, rice hulls, and flax shives should be incorpor ated in the study 
and processed under routine operation of the experimental plant. 


SUBMERGED FERMENTATION PRODUCTION oF EpinLeE MvUsHRoOM 
Mycetium From Acricutrura, WaAsTrEs 


(BAIC—RM: a-146—Federal—RMA Funds) 


A. PURPOSE AND NATURE OF CURRENT WORK 


To investigate the practicability of using agricultural wastes and 
nutritive concentrates such as cane, beet, and citrus molasses for the 
growth of mushroom mycelium in aerated vat fermentations for the 
production of edible products and of mushroom spawn. 


B. CURRENTLY ACTIVE LINE PROJECTS 


RM: a-—146—-1—Production of edible mushroom products by vat 
fermentation. To prepare an edible, mushroom-flavored product 
from sugar, molasses, or other sugar-bearing materials. 

ge £ 


C. HISTORY AND EVOLUTION OF THIS WORK 


Mushrooms have previously been cultivated only under conditions 
simulating their native habitat, as on manure or composts. Such pro- 
duction is  relativ ely costly. It was discovered by the Bureau early in 
1948 that the mushroom organism can be grown in aerated vats on 
sugar-rich solutions by a process very similar to that used for pro 
ducing bakers’ yeast. Such a process promises important cost savings. 
This project, intended to further develop the process, has been in prog- 
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ress since the spring of 1948. Pilot-plant experiments were made in 
a 75-gallon fermentor during the fiscal year 1950. 


D. FUNDS—-ANNUAL EXPENDITURES 


Expenditures on this project have been about $16,000 annually for 
each of the past three fiscal years, 1948 to 1950, inclusive. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


A process was developed for growing mushroom mycelium on solu- 
tions containing ammonia or urea, inorganic salts, and sugar or 
molasses of various sorts. On the dry basis, the yield of the product 
was about 50 percent of the weight of sugar consumed. By continuing 
the fermentation 1 to 2 days beyond the time of complete sugar con- 
sumption, a product having a good mushroom flavor when cooked 
could be obtained. It offers the possibility of reducing the cost of 
mushroom soups and sauces. Interruption of the fermentation and 
recovery of product as soon as all the sugar had been consumed yielded 
a product that was devoid of mushroom flavor and almost tasteless. 
This procedure could be followed if one desired to use the product only 
for its vitamin and protein contents, such as a replacement for yeast 
in therapeutic uses when patients find the more pronounced flavor of 
yeast distasteful. Somewhat more of the bland mushroom product 
would be required to supply a definite amount of thiamin (vitamin 
B,). 


F. SOME ADDITIONAL WORK NEEDED 


Adaptation of other mushroom species in addition to the common 
commercial mushroom (Agaricus campestris) to growth under sub- 
merged fermentation conditions to yield products having different 
and more intense flavors than in those obtained thus far. 

Methods for intensifying the mushroom flavor of the vat-fermenta- 
tion product should be further investigated. 

More flavorful strains of the common mushroom should be sought, 
and, if found, should be adapted to propagation by vat fermentation. 

Sugar-containing agricultural wastes should be adapted to use as 
culture media for submerged propagation of mushroom species by 
elimination of objectional substances and adding supplemental 
nutrients. 


Bee DIskAsEs AND PoIsONING INVESTIGATIONS 


(BEPQ—I-g-1—F ederal-State—Regular Funds) 


A, PURPOSE AND NATURE OF CURRENT WORK 


The purpose of this work is to find causes and best methods for the 
control and eradication of the various diseases and parasites of honey- 
bees; to exclude from this country diseases and parasites of bees not 
now known to be present here and to mitigate as far as possible through 
research the destruction of bees by agricultural chemicals. 

Diseases of bees are responsible for the destruction of thousands of 
bee colonies annually. The total annual loss is unknown but it has been 
estimated that in excess of 150,000 colonies are affected by American 
foulbrood alone. Bees have been completely annihilated in some areas, 
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Certain of the bacterial diseases are highly contagious and are carried 
from apiary to apiary by both man and bees. There are also diseases 
caused by viruses, fungi, and parasites, 

The use of insecticides is responsible for the poisoning of many 
thousands of colonies. This condition has been so serious that in some 
areas beekeepers have had to go out of business or move their bees into 
nonpoisonous territories. The use of airplanes and power machinery 
for applying insecticides on swamp and forest areas, crops like corn, 
forage crops, and meadows, makes the bee-poisoning problem an acute 
one. Herbicides also add to the woes of the beekeeper in that many 
food plants (flowers) of bees are destroyed. 

The current work has to do with the development of strains of bees 
that are resistant to disease and parasites, the development of methods 
that control diseases of bees, and the development of information that 
will serve as a guide to farmers and others concerning the use of 
insecticides in relation to bees, beekeeping, and the pollination of crops. 


B, CURRENTLY ACTIVE LINE PROJECTS 


I-g—1—1—Disease diagnosis and inspection of imported bees. Sam- 
ples of diseased bees, larvae, etc., submitted by State apiary inspectors 
and beekeepers are diagnosed in the laborator y. Another Federal duty 
is the administration of the Honey Bee Act of Congress of 1922 rela- 
tive to the importation of adult honeybees, an act to prevent the entry 
of the parasitic mite, Acarapis woodi. 

I-g—1-2—Determination of honeybee resistance to American foul- 
brood through inbreeding or crossing lines. Systematic testing and 
breeding of strains or lines of bees for the purpose of obtaining 
resistance to American foulbrood. 

I-g-1-3—Testing bees of unknown history to discover new lines or 
strains resistant to American foulbrood. To discover and test lines or 
strains of bees which show natural resistance to American foulbrood. 

[-g—-1-4—Determination of protection afforded colony by behavior 
of bees which reduces content of disease spores in food in honey sac 
after ingestion. Study of different strains of bees with reference to 
their ability to remove spores of American foulbrood from honey and 
to evaluate the importance of this factor in obtaining resistance to this 
disease. 

I-g—1-5—In fluence of sulfa drugs on American foulbrood. Various 
sulfa drugs have a curative effect on American foulbrood. The object 
is to determine to what extent these drugs can be depended upon 
inasmuch as the drug is only effective : against organisms in the bod) 
of the larvae. 

I-g-1-6—<Antibiotic properties of Bacillus larvae. The bacterium. 
Bacillus larvae, produces an antibiotic material which inhibits or stops 
the growth of the tubercle bacillus, and other pathogenic organisms. 
The “object is to obtain, purify, detoxify, and test the antibiotic in 
question. 

I-g-i-7—Physiology of Bacillus larvae. To isolate and identify 
the growth factors required by B. larvae for good growth and sporula- 
tion. 

I-g-1-8—The relationship of Nosema disease to queen replacement 
and winter losses. To develop control measures for this protozoan 
parasite of honeybees. 
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[-g-1—10—Arsenical analyses of honeybees, honey plants, ete. This 
work involves the chemical analysis of honeybees, water, plant mate- 
rial, ete., for arsenical content. Chemical analysis is often required to 
differentiate chemical poisoning from other causes of death. 

I-g—1-13—Effect of commercial applications of DDT on alfalfa 
pollinating i insects. ‘To determine losses in pollinating insects through 
the commercial application of DDT to alfalfa in Utah. 

I-g—1—-14— Improvement of methods for testing resistance of honey- 
bees to American foulbrood. To improve, simplify and shorten meth- 
ods of testing colonies of bees in breeding work on resistance to 
American foulbrood. 


C, HISTORY AND EVOLUTION OF THIS WORK 


Work on diseases of bees has been uninterrupted since 1905. The 
difference between American foulbrood and European foulbrood was 
unknown then. After determining the causative organisms, attention 
was shifted to methods of control. Although methods of sterilizing 
comb and hive equipment by chemical means were studied, the burning 
of diseased equipment eventually became recognized as the best method. 
Because of the recent development of controlled mating, the present 
emphasis is on the breeding of disease-resistant strains. The feeding 
of sulfathizole to bees as a deterrent of bee diseases is also being given 
attention. Work on enforcing the Honey Bee Act is now at a minimum 
because in 1947 the importation of adult bees, except by the Department 
of Agriculture, was prohibited. 

Prior to World War II the poisoning of bees by arsenical insecti- 
cides was a serious problem. Little concern was felt by the general 
public in view of not recognizing the dependence of agriculture on 
honeybees. The advent of newer and more powerful insecticides since 
World War II and the annihilation of native pollinating insects as 
well as the honeybee by insecticides makes it imperative to determine 
how insecticide usage is affecting pollinating insects. 


D. FUNDS—-ANNUAL EXPENDITURES 


Funds were first earmarked for work on bee diseases in 1913 when 
$3,700 was expended. In 1915 the figure was $4,000, in 1916, $10,370; 
in 1917, about $3,000; and in 1918, about $2,000. Expenditures from 
1919 to 1932 ranged from $2,295 to $6,370. By 1937 the expenditures 
increased to 19.200 and in 1949 were $39,715. The expenditure for 
1950 is $88,515. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Bees resistant to American foulbrood developed.—By selection over 
a period of years, and by artificial insemination of the queen bees used, 
stock is being obtained 100 percent resistant to American foulbrood in 
tests under apiary conditions. When natural matings were relied 
upon the degree of resistance leveled off at about 70 percent. 

Sulfathiazole found unreliable for treating bee diseases —While it 
is recognized that sulfathiazole apparently has a curative effect on 
American foulbrood when fed to colonies infected with this disease, 
the drug has not killed B. /arvae, the causative organism, grown on 
standard culture media. Indications have been found, however, that 
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the ability of the drug to inhibit this bacterium is masked by the 
natural presence of para-aminobenzoic acid in the media. This may 
explain some of the negative results obtained with sulfathiazole when 
tested on foulbrood in the laboratory as contrasted with the more 
positive results in the apiary. 

Antibiotics discovered in remains of diseased bees. It has been 
found that B. larvae produces four antibiotics, each specific to a differ 
ent group of bacteria. The importance of this discovery is that one of 
these antibiotics is effective against the human tubercle bacillus. How 
ever, no method has been devised yet for purifying and detoxifying 
the antibiotic sufficiently to permit conclusive tests ‘of its efficienc Vy on 
unimals. Another important finding that emphasizes the difficulty of 
this work is that strain differences exist in b. larvae as regards the 
potency of the antibotic produced. 

DDT found less destructive to honeybees than arsenicals—The bee 
keéping world was greatly alarmed when DDT was first released for 
use on crops since its potency to bees had been ascertained in labora 
tory tests. Field studies, however, showed that only the bees hit 
directly by DDT during its application or those that walk across plant 
surfaces coated with it are killed but that even this latter effect dis 
appears within a couple of days. Apparently the bees do not take 
any of the poison back to the hive. Consequently, while the field force 
may be reduced through the use of DDT, the colony itself survives. 
This is in distinct contrast to pollen contaminated with arsenical in 
secticides that bees may carry back to the hive without injury to them 
selves where it becomes a menace when used for food by nurse bees, 
queens, and brood. 

Bee diseases diagnosed for entire country—Many bee diseases can 
be differentiated only by a laboratory diagnosis and since most States 
are not equipped to render this service, the Bureau has for years diag 
nosed samples of adult bees and brood for presence of disease. The 
economic importance of this service can be readily seen from the fact 
that burning is required for American foulbrood control and a mis 

taken diagnosis in the field might thus mean a considerable loss to 
beekeepers through needless destruction of colonies. As many as 90) 
samples received “from all parts of the country have been diagnosed 
inone year. In addition, samples are analyzed for arsenical papening. 

Bacterial organisms that cause various bee diseases discovered anid 
methods for control devised.—Early discovery of the bacteria that 
cause various bee diseases led to the development of methods now use! 
to control them. The most important of the bacteria discovered wa: 
B. larvae, the bacterium that causes American foulbrood. <A further 
discovery was that sacbrood is not a bacterial disease but is caused by 
2 virus. Early work also verified the finding reported by Europea! 
workers that Bacillus pluton, Bacillus alvei, and Bacillus eur ydice are 
associated with European foulbrood. Although B. pluton is con 
sidered the bacterium that causes the disease, this has never been 
demonstrated experimentally. 

Entry prevented of Isle of Wight disease-—Action by the Depart 
ment is to be credited for keeping the mite, Acarapis w oodi, out of e 
United States. This mite is the cause of the Isle of Wight disease, a 
deadly pest of adult bees in Europe. At present the importation of 
adult bees from all countries but Canada is strictly prohibited by act 
of Congress except importation for scientific purposes by the Depart- 
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ment of Agriculture. This act, passed in 1922, was instigated by the 
ne, 

Nosema disease found responsible for premature death of many 
queen bees.—The early replacement of queens in newly installed pack- 
age colonies is a common occurrence of considerable economical im- 
portance. Studies have shown that the cause may be due to the proto- 
zoan parasite of bees, Vosema apis. 

Simple tests developed for field diagnoses for foulbrood.—A simple, 
inexpensive, specific field test was devised which is based upon the 
effect on milk of certain enzymes present in bee larvae infected with 
American foulbrood. Cases of American foulbrood cannot always 
be determined through gross symptoms in the comb. A microscopic 
diagnosis is not feasible in the field during rapid inspections of large 
numbers of colonies. 

Resistance to heat of bee disease organisms determined.—The viru- 
lence of the spores of American foulbrood was found to be destroyed by 
boiling them in water for 30 minutes although they are still viable in 
cultures after being boiled for 7 hours. This information is of special 
value in connection with the salvaging of equipment from diseased 
colonies, 

Package bees found of small importance in American foulbrood 
transnission.—No American foulbrood disease was found in package 
bees kept caged for at least 96 hours in tests on packages made from 
diseased colonies. This indicates there is little danger of transmit- 
ting American foulbrood through the use of commercial package 
bees because of the time ordinarily elapsing between their being 
packaged by the producer and their installation in the apiary of the 
buyer. 


F. SOME ADDITIONAL WORK NEEDED 


Determination of causative organisms of European foulbrood and 
parafoulbrood needs investigation.—Of a number of organisms found 
associated with European foulbrood, the two most important are 
B. pluton and B. alvet. Some investigators hold that this organism 
changes from one of these forms to the other. Parafoulbrood is 
caused by an organism known as B. para-alvei, somewhat similar to 
B. alvet in culture but smaller in size. Many of the symptoms of the 
two bee diseases are the same. There have been spasmodic outbreaks 
of European foulbrood much more severe than commonly occurs, but 
these are unexplained. The cause of spread of either disease is still 
undetermined. 

More study needed on bees resistant to disease—The work on 
breeding resistance to American foulbrood needs to be speeded up and 
greatly enlarged in view of the highly promising results being 
achieved now that desired matings can be obtained through artificial 
insemination. Resistance to European foulbrood is another impor- 
tant unsolved problem. Some of the strains most promising as re- 
gards resistance to American foulbrood are highly susceptible to 
Kuropean foulbrood. 

Nosema disease cure and preventive needed.—This disease of adult 
bees, highly disastrous at times and widespread, is too little under- 
stood. Some phases of the life history of the causative organisms 
remain obscure. Preventive and curative measures are greatly 


needed, 
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Chemical control of bee diseases needed —The possibilities and limi- 
tations of chemical control of disease organisms in bees offered by 
sulfathiazole and other substances needs to be explored. Work i 
also needed on sterilization methods. 

Paralysis disease of bees needs investigation —This disease of adult 
bees is thought to be caused by a virus. It destroys adult bees so 
rapidly that an infected colony fails to store surplus honey. No 
treatment or cure is known for this disease. 


Ber MANAGEMENT INVESTIGATIONS 
(BEPQ—I-g—-2— Federal-State—Regular Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


‘The purpose of this work is to develop ways of beekeeping that wil] 
make this industry as profitable as possible for honey production and 
insure agriculture enough bees to pollinate the crops that require 
insect pollination. 

Because of the recognized dependence of many fruit, forage, and 
vegetable seed crops upon the work of bees in cross pollination the 
bee ‘keeping industry plays an indispensable role in American agri- 
culture. The production and sale of honey has been the basis of the 
beekeeper’s livelihood for many years. He has not and is not receiv- 
ing today adequate compensation for the beneficial work of his bees 
in “pollin: ition. If the United States is to produce adequate seed and 
fruit from some 50 important crops, bee management must be im- 
proved, and the keeping of bees must be encouraged. 

In these days of high prices, beekeepers have to compete with more 
profitable branches of agriculture for farm labor. Beekeeping has 
benefited but little from mechanization, and it is of great importance 
that methods of bee management and apiary equipment be simple, 
economical, and efficient. The economic condition of beekeepers is 
such that many are curtailing their operations, and others are going 
out of business. 

The current work concerns the selection and breeding of honey 
bees for high productivity, ease of handling, resistance to disease, 
and hardiness. Bees vary in productivity and temperament as much 
as livestock. A prolific, industrious bee is as basic to honey pro 
duction and pollination as are high-producing milch cows to the dairy 
industry. 


B. CURRENTLY ACTIVE LINE PROJECTS 


I-g-2-1—Production of artificially inseminated queens of resist- 
ant stock, and other chosen lines for t testing purposes. To supply 
enough artificially inseminated queens each year of desired matings 
to make adequate tests in the apiary on the inheritance of desired 
characteristics. 

I-g-2-—Genetic analysis of breeding stock for the establishment 
of strains that combine favorably. This is a genetic study to deter- 
mine characters of various experimental lines now being maintained 
and to establish lines involving all characters found present with 
the end in view of producing hybrids with high viability by crossing 
those lines which combine favorably. Brood ‘from some crosses have 
a viability of only 50 percent or less. 
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[-g-2-3—Management and testing of colonies containing certain 


‘genetic characters. To develop methods for maintaining, selecting, 


and testing certain inbred stock. Inbred bees are difficult to main- 
tain; they cannot be handled with the ease that characterizes the 
handling of ordinary bees. 

I-g—2- -4—Inheritance of coloration in the honeybee. To deter- 
mine the mode of inheritance of coloration in the honeybee. 

I-g-2~—Stock selection and inbreeding. 'To maintain various 
selected lines of known history by inbreeding and to increase their 
degree of inbreeding by selection on the basis of size, shape, color, and 
body conformation. 

I-g-2-6—Production of hybrid queens for testing under com- 
mercial conditions. To produce hybrids by natural matings under 
controlled conditions from superior inbred lines for large-se: ale tests 
in commercial apiaries. 

I-g-2-7—Testing honey productivity and other characteristics of 
commercial and experimental inbred and hybrid lines to find superior 
stock for bee-breeding work. To test commercial and experimental 
inbred and hybrid lines of stock for possession of characteristics of 
economic importance ; to discover new lines superior as regards honey 
productivity and other characteristics. 

{—g—2-)—Studies on two-queen colony management. To improve 
honey production through the use of colonies containing two queens 
rather than the conventional one queen per colony. 

I-g-2-—10—Transportation of package bees by air, refrigerator cars, 
and other modern methods ot transportation. To reduce transporta- 
tion costs and losses of bees during transit by improving methods of 
packaging and care so that shipment by air or other of the newer 
methods of transportation can be used and the time interval between 
the packaging of bees and their installation in commercial apiaries 
clecreased. 

I-g-2-14— Determination of usability of longevity as a selection 
factor in bee breeding. ‘To devise methods for a reliable determina- 
tion of the longevity of bees; and ways to apply such methods in the 
selection of longer lived lines for breeding purposes. Longer-lived 
bees would be a great advantage in localities having long winters as 
well as during the spring build- up period. 

I-g-2-15—Electric heating of beehives. To explore the applica- 
tion of electrical heating of beehives to the overwintering of bees, 
raising queens, and spring-brood rearing for the purpose of reducing 
winter losses of bees and to stimulate early breeding and build-up 
of colonies. (See BPISAE Propect e-4-1-7, p. 2041 of ch. 30.) 


C. HISTORY AND EVOLUTION OF THIS WORK 


The first activities of the Department in the field of this project con- 
cerned the importation of an Italian race of the honeybee into this 
country in 1860. One scientist was employed full-time on this work 
in 1885. ‘The attention of this scientist was devoted to bee breeding, 
diseases, and the possibility of bees injuring fruit. His services were 
terminated within a couple of years because of lack of funds. 

Continuous study in beekeeping started in 1891 as a one-man affair. 
Between 1891 and 1910, attention was given to the importation of 
various races of bees, the anatomy of the bee, and especially to funda- 
mental practices used in honey production and queen rearing. 

78552—51—vol. 3--—-48 
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The period 1919-35 was marked by work covering the wintering 
of bees, swarm control, and the production of comb honey. Work 
on fundamental bee behavior dealt with such problems as manipula 
tion of wax scales by the honeybee, behavior of pollen gathering bees. 
the temper: ature of the winter cluster, the effect of weather conditions 
on the activity of bees during the active season, the seasonal brood 

‘earing activity of the colony, flight activity and range, sensitivity of 
hone to light, growth rate of honey bee larvae, the embryology and 
anatomy of the honeybee, the cause of discoloration in beeswax, con 
trolled breeding by artificial insemination, and study on various races. 
Other work had to do with specific phases of beekeeping managemen' 
such as the production, shipping, and use of package bees, the contro! 
of the waxmoth, intensive methods of producing honey, value of fal! 
pollen reserves, and related problems. Surveys were also made of 
the economic aspects of the honey industry and of its markets and of 
the cost of producing queens, package bees, comb and extracted honey. 

Since 1935 emphasis has been placed on the dev elopment of a pollen 
supplement, the use of two-queen hives, the determination of factors 
that attract bees to one kind of flower in preference to another, the 
development of a technique for the artificial insemination of aa 
bees, the possibilities of increased bee productivity entailed in hybri< 
vigor resulting from three-way crosses of selected inbred lines o! 
stock, the distribution of queens whose progeny embody such crosses 
for test purposes under commercial conditions, and the devising of 
lightweight containers more suitable for air shipment of package ‘bees 
than containers now in use. 

This project was established in its present form in 1947. It in 
cludes all activities now or formerly carried on with the exception 
of those having to do with bee diseases daa poisoning, the pollinating 
activities of honeybees and other insects, and the biology of wild 
pollinating insects. 


D. FUNDS—ANNUAL EXPENDITURES 


Estimates of expenditures prior to 1910 are hard to obtain, with the 
exception of a 1901 appropriation of $2,000. The work was financed 
from the general funds appropriated for entomological work. From 
1910 to 1915 the annual expenditures ranged between $10,000 and 
$11,000. In 1916 they were $4,570, in 1917 and 1918 about $17,000 
and $18,000, eae tively. Expenditures for the next 9 years ranged 
from $26,000 to $30,500. Expenditures for 1927 and 1928 were 
approximately $36,000, $47,000 in 1929 and 1930 », 702,000 in 1931, 
$33,230 in 1935, $51,700 in 1936 and reached a high of $72,600 in 1949. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Honey production cost studies analyzed.—Cost of honey production 
studies begun in 1928 in the Intermountain States and pursued in the 
1930’s in the white clover region of the Central States and on the 
Pacific coast demonstrated to the beekeepers that many were selling 
their honey below the cost of production. Man labor was a big item 
often overlooked. 

Effect of ultraviolet and other colors on bees.—It was found that the 
effect of ultraviolet light on brood and adult bees was generally harm 
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ful instead of beneficial. Furthermore, the bees are less sensitive to 
red light and much more sensitive to ultraviolet than are humans. 

Bees found noninjurious to ripe fruit. The Department’s first work 
on bee behavior definitely proved that bees do not attack grapes or 
other fruits as long as the skins remain unbroken. This w as in 1885, 
a time when fruit growers were holding tenaciously to the opinion 
that honey bees are capable of spoiling the crop by biting into ripe 
fruit. 

How bees generate heat determined as protection against low tem- 
peratures.—Excessive losses of bee colonies during winter and preva- 
lence of cellar wintering led to an investigation “of the temperature 
of the winter cluster. It was found that the temperature of undis- 
turbed broodless bees is about 57° F. and that the temperature in the 
bee cellar should not be lower than 50° F. It was also determined 
that the shell of bees around the hollow center of the cluster is such an 
excellent insulator that bees can be wintered outdoors without the 
protection of a cellar provided plenty of young bees, honey, and some 
type of packing or insulation are present. The 1 resulting recommenda- 
tions saved many colonies. Later work showed that, if plenty of 
pollen is present to sustain early brood-rearing, bees can be wintered 
successfully without added protection under severe conditions. What 
is inside the hive is more essential to successful wintering than what is 
wrapped around the hive. Many beekeepers are now saved the work 
and expense of outdoor packing or putting bees in cellars by following 
the Department’s recommendations. 

How weather factors influence bee activity in gathering nectar ascer- 
tained.—Since the behavior of bees in relation to weather did not seem 
always to follow a predictable pattern, attention was focused on this 
important problem. Each honey flow was found marked by character- 
istic changes in the weight of the colony hour by hour, doubtless be- 
cause of differences in time of day when neétar is available. The work, 
as shown by recorded changes in colony weight, further indicated that 
weather factors influencing the secretion of nectar do not similarly 
influence bee activity. We: uther factors were found to have little influ- 
ence on the nightly losses of weight of the hive during spring nectar 
lows but their influence in fall nectar flows was greater. 

Determined that bees gather nectar 81% miles from hive.—lIt is of 
practical importance for beekeepers to know the flight range of the 
honey bee when locating the apiaries. In experiment: ‘al work bees flew 
414, miles for nectar when no other food was available. The nearer 
the source of nectar to the colonies, the larger the honey crop when 
there are no competing flowers. However, bees were proved to fly in a 
certain direction for nectar even to the neglect of nearer plants in a 
different direction. 

Determined that rearing of young bees affected by the pre valence 
of honey and pollen plants.—The annual course of brood-rearing over 
a period of years in one region was found to repeat character istic pat- 
terns yearly. It reaches peaks at definite times each year, correspond- 
ing with the annual occurrence of certain regional hone *y flows and 
pollen yields. 

Queen bees found to mate more than once.— ae long held 
that queen bees mate with only one drone but this failed to explain 
the occasional appearance of progeny that seemed to indicate other- 
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wise. This is now explainable by the fact that investigations showed 
that queens mate quite frequently with more than one drone. 

Grader developed for determining color of honey and honey grades 
devised.—F or years beekeepers graded honey by color without having 
any scientific grader to determine the color. ‘Department apic ulturist: 
in cooperation with other Department agencies, developed a practical 
color grader. Such a device is of great commercial importance to 
honey ‘dealers who wish to buy honey “of a specified color by telegraph. 
A study of grading other characteristics of honey led to the issuance 
in 1927 of Federal standard grades for both comb and extracted honey. 

Shipping containers for live bees standardized.—In earlier years 
many cages used to ship package bees did not carry them safely, while 
some were too costly and others too wasteful of space. Studies made in 
cooperation with transportation companies on conditions during ship- 
ment led to the issuance of recommendations for standard shipping 
cages and on how to ship package bees. 

VYueen loss reduced by developing improved method of introdu 
tion.—Queens must be introduced as soon as possible when installing 
package bee colonies so that egg-laying will begin with a minimum 
of delay. A method for doing this was devised which has since been 
used widely. The queen and the package bees are sprayed with syrup 
and released immediately into the hive. As a result the queen usually 
begins to lay within 24 hours. 

Brood-rearing in bee colonies proved beneficial in late winter.—For 
years beekeepers thought brood-rearing in winter was detrimental to 
the colony and might even cause it to die out. Consequently, the pres- 
ence of pollen was to be avoided. Work by the Department showed, 
however, that colonies with sufficient pollen can replace with young 
bees during late winter a much larger proportion of its winter losses of 
old bees than colonies not so well “supplied, and that consequently its 
spring development proceegls at a much faster pace. This led to the 
recommendation that each colony enter winter with pollen stores cover 
ing a comb surface area of at least 600 square inches. 

Develope d a pollen and soybean flour food that results in strong- 
populace colonies.—The development of a satisfactory bee food made 
of pollen and soybean flour aaa it possible for colonies in northern 
regions to rear in spring the equivalent of a 3-pound package of bees 
in excess of what would otherwise be the case. In many localities bees 
do not obtain the necessary pollen stores for winter and either because 
of bad weather or native ‘flora, do not collect enough pollen in early 
spring to build up to sufficient strength for satisfactory service during 
the pollination season or during the main honey flow. Many bee- 
keepers now use a pollen supplement, devised by the Department, as 
part of their regular procedure in the bee yard. 

Developed method using two rather shen one queen in a colony re- 
sults in increased honey production—Population studies have indi- 
cated that a given number of bees will gather more honey when all are 
part of one hive than would the same “number of bees housed in two 
hives. Consequently, in order to increase the colony population for 
the honey flow, a method was worked out for manipulating under 
commercial conditions colonies with two queens. This method is be- 
ing supplied by successful honey producers. 

P reparation of beeswax for market improved.—Since many bee- 
keepers were being penalized because their wax was off-color, a coop- 
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erative study with a State university showed that the common practice 
of rendering in iron and zinc containers is a cause of discoloration 
because of chemical reactions but that containers made of aluminum 
or stainless steel do not cause discoloration. It was determined that 
treatment of the wax by citric, oxalic, and phosphoric acids will re- 
move the metal stains. 

First Italian honey bees imported by USDA.—Prior to 1860 the 
only race of bees in this country was the common black or Dutch bee. 
In that year the Department assisted in the first importation of Italian 
bees. In 1902 anda few years thereafter the Department made a free 
distribution of queen bees of the Carniolan, Caucasian, Cyprian, and 
Italian races. The Italian bee now predominates here. 

Improvement in bees made possible by controlled matings.—The fact 
that the queen bee mates on the wing away from her hive has been a 
well-nigh, insurmountable obstacle to scientific bee breeding. Ac- 
complishment of the artificial insemination of queen bees by the Wat- 
son method was made public in 1927. Since that time the Department 
has so improved the method that it results in as fertile queen bees as 
are those mated naturally. This ability to exercise absolute control 
over the drones used in mating is greatly speeding up progress in bee- 
breeding work. 

Hybrid bees show superiority in honey production.—Beekeepers 
have long known that lines of stock vary in gentleness, productivity, 
(lisease resistance, and other characteristics. Department tests show 
that various commercial lines vary in honey production by as much 
as 100 pounds per colony. Promising strains are being inbred and 
maintained by artificial insemination. Hybrid queens are being 
reared and distributed to various parts of the country for a thorough 
test under commercial conditions. This work was started in 1948 and 
some 2,400 hybrid queens have been distributed. Our experimental 
tests showed that two- and three-way hybrids derived from the inbred 
lines compare favorably in productivity with the best commercial 
strains. 

Air shipment of bees enhanced by new, lightweight container—A 
promising plastic cloth container has been devised for shipment of 
bees by rail express. It weighs about one-fourth as much as the 
standard express container, is more convenient to handle, and also is 
collapsible and reusable. The sugar syrup commonly used as food in 
rail shipments often leaks out of its containers at high altitudes, 
Progress has been made in devising a substitute for sugar syrup for 
use as food in the container which embodies the use of an agar jelly. 

Comprehensive anatomy of bees worked out.—Knowledge of the de- 
tailed anatomy of the queen, worker, and drone has served as the basis 
for understanding their behavior and for devising sound methods of 
handling and managing bees under practical conditions. This pains- 
taking work has been used by entomologists all over the world as a 
foundation for advancing our knowledge of bees. 


F. SOME ADDITIONAL WORK NEEDED 


Basic studies on the behavior of bees are needed to determine more 
exactly how climatic and environmental conditions affect their work 
in honey production and in pollination. Too often beekeepers build 
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up their colonies to full strength only to be disappointed by a lack o! 
honey flow. What soils and climatic factors are involved in thei: 
failures‘ A beekeeper should have some inkling in advance as to 
whether he should move his bees to better pastures. 

Improved management needed—Because of the difficulty of me 
chanizing the beekeeping industry it is important to develop methods 
of management so that more bees can be kept with less manual labor. 

Equipment for moving bees needed.—To make bees more useful in 
pollination special equipment is needed to move them from area to 
area and to learn how to manage them under migratory conditions 
particularly as this type of beekeeping results in lowered honey pro 
duction. 

A hardier bee is needed as well as better equipment and methods fo 
wintering.—Bees of all races and strains should be tested under condi 
tions prevailing in this country. Winter losses in colonies are num 
bered in the thousands. 

Breeding of bees to give ae in colonies important.—Colonie- 
of bees of superior and uniform strength responding uniformly to 
honey flows and weather conditions are needed to reduce the cost of 
beekeeping operations. 

Improvement of honey house equipment needed —Equipment used 
in honey houses for extracting the honey, preparing it for market, and 
rendering beeswax are crude and inefficient. There is vast room foi 
improvement in this field. 


Insect PoLLINATION INVESTIGATIONS 
(BEPQ: I-g-3—Federal-State—Regular Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


The purpose of this work is to devise methods of making bees more 
effective pollinators; to learn why bees prefer one crop to another 
and how to “compel” bees to visit a crop which they would normal!\ 
ignore, in order to produce seed or fruit. 

Some 50 important crops grown in this country would be barren 
were it not for bees in effecting pollination. At one time wild poll 
nating insects such as bumble bees, solitary bees and others were able 
to do a good job of pollination. Modern agricultural practices, how 
ever, such as clean cultivation, cutting down hedge rows, close grazing. 
application of insecticides, drainage and irrigation, forest and grass 
land fires, and every-day plowing and cultivation of the soil, have 
destroyed the wild pollinators to such an extent that they can 1 
longer be depended upon to pollinate large acreages grown to sing|: 
crops. 

Most deciduous fruits must be cross-pollinated by means of bee- 
Nearly all the clovers are cross-pollinated and these also require bee 
in large numbers. The production of many vegetable seeds, such a: 
carrots, cabbage, onions, ete., depend on bees for pollination. A! 
melons and cucumbers, almonds, and a wide variety of our importa 
crops must be insect pollinated. c 

Inasmuch as there is no way known to safeguard or to repopulat: 
the wild pollinators, a tremendous segment of agriculture now depend: 
upon the close proximity to honey bees, 
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During the many centuries that bees have been kept, interest has 
centered almost entirely in the production of honey and beeswax. 
It is now obvious because of the unexpected change in the balance 
of nature that the primary function of honey bees is pollination. The 
man who keeps bees, when times are right, m: iy make a living from 
honey production. He is not paid, howev er, for the pollination which 
his bees bring about. Low prices of honey have a direct effect, there- 
fore, upon seed and fruit production of many crops. Pollination is 
just as essential and should be considered in the same light as pruning, 
fertilizing, preparing the seed bed, and any other operation used in 
vrow ing a crop. 

Because of the tremendous demand for legume seed, the current 
work is presently concentrated in studying better seed production in 
alfalfa and red clover. The per-acre produe tion of these two plants 
has steadily decreased over a period of 40 or 50 years. One key to 
the solution of the problem is to improve insect pollination. "The 
project also is concerned with a study of the various native or wild 
bees, such as bumble bees, J/egachile, Osmia, and so on, in the hope 
of not only conserving these wild pollinating insects but increasing 
(lieir numbers in the agricultural areas. A high population of such 
bees would make seed and fruit growers not so completely dependent 
upon honey bees. 


B. CURRENTLY ACTIVE LINE PROJECTS 


I-g-3-1—Relationship of pollen and honey sources to the pollina- 
tion of red clover and other legumes on the basis of plant competition 


or their value in building up pollinating insect populations. To de- 
termine the natural sources of pollen and nectar available for polli- 
nating insects in Ohio, and to Seeman which of these plants serve 
as competitors to red clover and other legumes for the attention of 
pollinating insects and thus cut down the seed crops from these 
legumes. 

‘I —g-3-2—Management of bees for pollination in Ohio. To deter- 
mine the most successful methods of aplary management for insuring 
maximum colony pollinating activity on red clover. 

I-g-3-6—Natural and artificial factors that promote nectar and 
pollen gathering from alfalfa and other legumes by honey bees and 
wild bees. To determine natural or artificial factors that will pro- 
mote pollen gathering from alfalfa and other legumes by honey bees 
and wild bees. 

I-g-3-7—Biology and taxonomy of western alfalfa and other leg- 
ume pollinating insects except honey bees. To determine the wild 
insects of greatest importance for pollinating western alfalfa and 
other legumes, their distribution and their life history for the purpose 
of being able to rear the most useful ones under controlled conditions. 

l-o-3- 8—lInvestigation of the pollen and nectar collecting activities 

‘ honey bees on alfalfa and other legumes under intermountain 
conditions. To determine the relative pollinating efficiency of the 
honey bee and wild pollinating insects on alfalfa and other legumes 
under varying conditions in the cultivated legume seed producing 


ireas of the inter mountain region to ascertain “whic h will best serve 
in any given locality. 
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I-g-3-10—Insect pollinators of alfalfa in new seed growing areas. 
To make a survey of alfalfa pollinating insects in virgin alfalfa seed 
producing areas of the northwest to determine the efliciency of wild 
pollinating insects under conditions undisturbed by man. 

I-g-3-11—Use of bee-collected pollen for artificial pollination. To 
dlev elop methods for the application of bee- collested pollen to blos- 
soms for pollination purposes before it loses viability. This also in- 
volves developing methods of storing such pollen over long periods. 


C. HISTORY AND EVOLUTION OF THIS WORK 


Entomologists, agronomists, and others for many years have been 
aware of the valuable work performed by pollinating insects. The 
role played by honey bees, however, never has been clearly deter- 
mined. With the gradual elimination of wild pollinating insects, 
attention was focused on the honey bee. The use of honey bees holds; 
out the only hope of improving pollination in the insect-pollinated 
Cc rops. 

Since honey bees are capable of being managed and moved from 
place to place as needed, experiments were inaugurated in 1946 in 
Utah and Ohio to determine how many bees are required for a given 
acreage and how best to manage such bees to attain maximum pollina- 
tion. Because of a long-time critical shortage of both alfalfa and red- 
clover seed the work up to this time has been concentrated in those two, 
regions. 

The drastic drop during the last 40 or 50 years in the per-acre pro- 
duction of almost all legume seeds, including alfalfa, is the principal 
reason why this work was started. Soil fertility in this country is 
dependent upon the liberal use of legumes in all types of farming. 
The livestock and dairying industries, for example, depend very 
largely upon the legumes for feed and pasturage. As an illustration 
of the need to improve pollination, at one time Utah was the principal 
alfalfa-seed-producing State. In 1925 it had a production of 26,000,- 
000 pounds. That production has decreased steadily until the cur- 
rent production is less than 4,000,000 pounds. While a number of 
factors enter into this decline, insufficient pollination is one of the 
important reasons. 


D. FUNDS—ANNUAL EXPENDITURES 

Annual expenditures were approximately $3,200 in the period 1935 
to 1938. No money was available for pollinakion studies during 1939 
to1945. In 1946, $15,800 was obligated. Expenditures were approxi- 
mately $60,000 from 1947 to 1949, and $ 55,000 for 1950. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Proved that honey bees trip alfalfa blossoms—Our work showed 
that honey bees can and do effectively trip alfalfa blossoms during 
pollen-gathering visits and that under certain circumstances they are 
the principal pollinating insects in alfalfa. It had been held prio 
to these studies that honey bees are ineffective in tripping alfalfa blos- 
soms, without which blossoms do not set seed. 
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Use of honey bees shown to produce high yields of alfalfa seed—The 
extreme importance in alfalfa-seed production of having honey bees 
present in abundance during the pollinating season was shown by 
cooperative studies in 1949 in which the use of 5 to 6 colonies of bees 
per acre in a field in 132 acres resulted in a yield of 890 pounds of 
recleaned alfalfa seed as contrasted with a State average of 275 pounds 
per acre. In connection with the foregoing it was also determined 
that hives of bees must be located no more than 300 feet from all 
plants to obtain such outstanding yields. 

Bees shown to pollinate flowers in accordance to their attractiveness 
to bees.—The presence of a wide range in the sugar concentration of 
different species of plants was found. This in turn led to the finding 
that competition for the visits of bees exist among plants based upon 
this difference in sugar concentration. This means that plants which 
blossom simultaneously compete for insect visitors. For instance, 

sartlett pears have a sugar concentration at or below the minimum 
point of attractiveness to the honey bee, while the nectar of apple and 
sweet cherry blossoms are especially attractive and cause bees at times 
to abandon all other fruit blossoms. Sweet clover attracts bees away 
from alfalfa. Even certain weeds attract bees from plants that the 
farmer may wish to have pollinated. These facts are proving of 
great value in the more intelligent use of bees for pollinating purposes. 

Demonstrated that bee-collected pollen can be stored and used to 
supple ment inade quate pollination.—lt was found that bee-collected 
pollen remains viable for at least 12 months when kept in a dry-ice 
chamber. This indicates the possibility of collecting pollen one season 
and using it the following season when it may be scarce. The discov- 
ery should prove of special importance in pollinating plants by hand, 
by mechanical means, or even through the use of pollen inserts at the 
entrance of the hive from whence bees can carry it to the flowers. 
Bulk pollen now on the market for pollinating purposes is expensive 
since it is hand-collected. Bee-collected pollen would be a relatively 
cheap product since a single colony collects large quantities. 

Honey bees shown to pollinate red clover effective ly.—Surveys in 
Ohio showed that honey bees constitute over 80 percent of the insect 
pollinators visiting red clover. Since the bumble bee is a highly effec- 
tive native pollinator of red clover, this is indicative both of the dis- 
appearing of the bumble bee from the pollinating scene and the fact 
that the honey bee can take over the job. 


F. SOME ADDITIONAL WORK NEEDED 


The management of bees for pollination purposes needs study.— 
This is practically an unknown field. It includes building colonies to 
proper strength and make-up, “directing” bees to plants as desired in 
spite of competition from other plants, the proper placing of colonies 
within or outside the field to be pollinated so as to obtain the proper 
distribution of bees on the plants, and similar effects. It is also highly 
essential that a just system of recompense be worked out between 
beekeeper and crop producer, to compensate for the lack of honey crop 
that results, in the case of certain crops at least, when an adequate 
number of colonies are used for pollinating purposes. 
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T he pollinating efficiency of wild pollinating insects needs thorough 
attention, as well as their biology, including their diseases. This 
knowledge is essential in working out methods for propagating, con- 
serving, and utilizing these insects, especially in regions and on crops 
that are submar ginal for the honey bee as regards honey production. 

Pollinating insects from other parts of the a should ly 
studied.—In South and Central America so-called stingless bees exist 
that are capable of being kept in hives and which might prove to be 
of service as pollinators in the yarmer parts of this country. These 
bees derive their name from the fact that they do not sting to defend 
themselves, but bite instead. A large-scale study should be made of 
their biology and especially of their pollinating activity. A sufficient 
number of colonies should be imported for this purpose. 


VaLuE oF Various Insects in Potntnation oF Crops Wirn Specta 
REFERENCE To ApversE Errect oF AGRICULTURAL CHEMICALS 


(BEPQ—RM: b-532—Federal-State—RMA Funds) 


A. PURPOSE AND NATURE OF CURRENT WORK 


It is the purpose of this study to determine how pollinating insects 
are affected by the various insecticides, what methods of applying 
such insecticides will lessen the danger to beneficial insects and yet 
attain control of the injurious ones, and how best to place apiaries 
and manage the bees to avoid contact with insecticides. 

If we are to have adequate pollination of crops that cannot be 
produced without this important factor, it is necessary to prevent the 


unnecessary slaughter of honey bees. There is no way known to pro- 
tect the wild pollinating insects. Their numbers are drasticall) 
decreasing. 

Most insecticides effective in combating injurious insects are toxic 
to beneficial insects, including pollinating insects, under the right 
conditions. 

The tonnage of insecticides applied in this country has been steadil) 
increasing annually since the First World War. With the dev elop 
ment of new organic insecticides that were very effective against in 
jurious insects in small quantities and applied by airplanes and power 
machines, the number of crops and acreage to which insecticides are 
being applied have increased tremendously, With many methods of 
applic ation it is not possible to control the settling of an insecticide 
to given boundaries. In the case of dusts, with some wind blowing. 
the insecticides may drift and be deposited miles away. 

The arsenicals were largely depended upon for insect control for 
many years. The arsenicals were highly toxic to bees and thousands 
of colonies were poisoned outright every year. Beekeepers had to 
desert certain areas in some cases. The insecticide picture now is an 
ever-changing one. There are many insecticides being put to practical! 
use and many new ones are being formulated. 

The increasing use of herbicides for destroying weeds is bound to 
have an adverse effect, not only on the keeping of ‘honey bees, but also 
on the population of wild bees. Herbicides along with other agri 
cultural chemicals must be studied to ascertain their general effec 
upon pollination, 
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The current work concerns the effect of specific insecticides on 
pollinating insects, the extent they affect colonies, and methods that 
can be used to obtain pest insect control, yet harm pollinating insects 
least. 


B. CURRENTLY ACTIVE LINE PROJECTS 


RM: b-532-1—Effect of Agricultural Chemicals on Pollinating 
Insects. To determine the effect on pollinating insects of various 
insecticides used on crops; the extent to which insecticides are decimat- 
ing the pollinating insects; and methods to lessen the destruction of 
pollinating insects. 


C. HISTORY AND EVOLUTION OF THIS WORK 


This is a new project and no work was done previous to August 
1949. Since that time a laboratory has been established in Arizona 
and during the first season’s work (1950) the emphasis has been 
directed largely to the problems that pertain to the use of insecticides 
on melons, with some attention to insecticide use on alfalfa and the 
pollination of that crop under conditions prevailing in Arizona. 


D. FUNDS—ANNUAL EXPENDITURES 
Expenditures in 1950 are estimated as $19,400. 


E. EXAMPLES OF OUTSTANULING ACCOMPLISHMENTS 


Bees increase cantaloup production 50 crates per acre.—Melon vines 
grown in field cages in which an abundance of bees was enclosed, 
produced 50 more crates per acre than the vines growing in the open. 
In large cages where bees were excluded not a melon was produced. 
In the open where the melon blossoms were available to bees and other 
pollinating insects the usual crop was set. With abundant pollina- 
tion the crop set better fruit and there were less subgrade melons than 
where pollination took care of itself. 


F. SOME ADDITIONAL WORK NEEDED 


Testing each new insecticide against pollinating insects prior to the 
time it comes on the market is highly essential. Before an insecticide 
is placed on the market its probable effect on beneficial insects should 
be ascertained. 

Methods for the management of bees in conjunction with the use of 
insecticides must also be worked out. Ways must be devised so that 
bees can be kept with undue losses where insecticides must be used. 

Herbicides destroy pollen and nectar plants—The destruction of 
food sources of bees, both wild and honey bees, adversely affects their 
usefulness in pollination. Many weed varieties are worked on by 
bees, the wild bees especially require a succession of bloom over a 
period of weeks. The cultivated plants grown in large acreages fur- 
nish an abundance of food during bloom, followed by ‘nothing - for the 
bees. Weeds and other wild plants are needed to fill the gaps. ~ Limita- 
tions should be established for use of weed destroyers. 
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Strupy oF THE CHEMICAL, PHysICAL, AND BrocHEMICAL PROPERTIES OF 
Aprary Propucts ror THE Purpose or Extrenptne Tuer Uririza- 
TION 

(BAIC-BEPQ—RM : a-87—Federal—RMA Funds) 


A, PURPOSE AND NATURE OF CURRENT WORK 


To find new uses for dark, strong-flavored honey, to develop new 
products from normal honey, to increase present uses for honey, and 
to discover and develop new and improved uses of apiary products 
for therapeutic purposes, with special emphasis on their use against 
the tubercle bacillus. Certain of these products—propolis (bee glue), 
pollen (bee bread), bee venom, honey, American foulbrood spores- 
are known to contain an antibiotic of some sort or to possess other 
properties of therapeutic value. In the current work steps will be 
taken to isolate any antibiotic factors in propolis and bee-gathered 
pollen, and to remove toxic substances from them. When potent 
nontoxic agents are developed that can be used on animals, experi- 
ments will be carried out with tuberculosis-infected guinea pigs in 
informal cooperation with the National Institutes of Health. 


B. CURRENTLY ACTIVE LINE PROJECTS 


RM: a-87-1—Pollen and propolis as agents antibiotically active 
against Mycobacte rium tuberculosis. To isolate biologically active 
substances, existing in pollen and propolis, in order to determine 
whether they can be used therapeutically in the treatment of tuber- 
culosis or other human diseases. 

RM: a—-S87-3—Development of processes for the manufacture of 
dried honey milk and honey skim-milk products. In cooperation 
with the Bureau of Dairy Industry, to solve technological problems 
in the manufacture of dried honey-skim milk, a new product that 
should increase honey consumption. 

RM: a-87-4 (C)—Development of industrially useful and accepta- 
ble formulas for the use of honey in bakery products, and character 
ization of honey quality and specification of honey types suitable for 
such use. A comprehensive study of fundamental factors involved 
in the use of honey in commercial baking, including the development 
of specifications for honey intended for use in baking to permit pur 
chase of uniform honey types, is being performed under contract by 
a State college. 

RM: a-87-5—Sterilization of honey for bee feeding. To develop 
a satisfactory method for sterilization of dark, strong- ‘flavored honey 
with respect to bee-disease organisms, so that such honey may re- 
place all or part of the several millions of pounds of sugar used 
annually for bee feeding. 


C. HISTORY AND EVOLUTION OF THIS WORK 


Results of chemical analyses on honey were published at least as 
early as 1890 when the old Division of Chemistry of the Department 
under Harvey W. Wiley reported on the then widespread adultera 
tion of honey. Later passage of the pure-foods law inspired C. A. 


Browne to publish in 1908 and A. H. Bryan in 1912 the results of 


their classic systematic analytical study of the various American and 


— -— ~ 


| 
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imported honey types and to standardize methods of honey analysis. 
In the late 1920's the colori ing matter, acids, and flavor of honey were 
investigated. During the period from 1929 to 1943 a sustained honey- 
research program consisting of both fundamental and technological 
investigations was carried out. Commercial processing of honey was 
modernized by a filtration process and the foundation laid for fur- 
ther technological advance. No work on honey was done in the 
Bureau of Agric ultural and Industrial Chemistry between 1943 and 
1948, when under RMA funds a project was initiated to improve the 
utilization of apiary products and especially of the virtually un- 
marketable dark, strong-flavored types of honey. 

Maintenance of bee population is highly desirable since bees are 
necessary for the pollination of some 50 crop plants and sometimes 
they are kept principally for this purpose. However, to assure the 
keeping of enough bees, it is highly important to get a financial re- 
turn from honey and honey byproducts. Therefore, this project to 
find more outlets for honey and its byproducts was started in 1948. 
At first, main attention was given to the dark, strong-flavored types 
that have no market. Later it was realized that all grades of honey 
need extended markets. 

Since medicinal qualities have long been attributed to honey and 
certain other bee products, exploratory tests of the effect of some of 
these were carried out on bacterial cultures. These tests showed that 
propolis inhibited bacterial growth. Further work proved that this 
antibiotic action occurred in the case of the bacillus of tuberculosis, 
an organism not affected by penicillin. Knowledge of apiary prob- 
lems and products gained in some previous work on honey under 
regular funds, furnished a good background for this research. 


D. FUNDS-——-ANNUAL EXPENDITURES 


It is difficult to estimate expenditures for the earlier part of this 
work. Possibly a total of $25,000 would cover the period 1890-1929. 
Between 1929 and 1943 it is estimated expenditures varied between 
$7,500 and $12,000 annually. Expenditures by the Bureaus for the 
fiscal years 1948 to 1950 have been approximately as follows: 


1948 1949 } 1950 
' 


$9, 200 $9, 200 | $25, 000 
10. 000 | 18, 400 


19, 200 9, 200 43, 400 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Composition of honey.—The classical work on the composition of 
American honeys published by C. A. Browne in 1908 as Bureau of 
Chemistry Bulletin 110 remains a landmark in the field. Methods of 
analysis for honey developed at that time are still in use today. Com- 
position values for honeys from various floral sources contained in this 
bulletin have been used as standards over the years and are still con- 
sidered the best available. 

Diastase content of American honeys.—In the late 1920’s discrimi- 
nation by German importers of American honey because of low di- 
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astase content, which they took as being an indication of adulteration, 
led Department investigators to make a study of the diastase content 
of the various floral types. This study demonstrated that. certain 
floral types of American honeys were “inherently low in diastase; 
and when these facts were brought to the attention of German au- 
thorities, they modified their views so as to permit importation into 
Germany of low-diastase American honey. 

Honey technology. —Development of a practical filtration process 
in the 1930’s was an important step in the modernization of the honey- 
processing industry. The greater part of table honey produced in 
the United States today is handled in this manner. Requests are 
still being received for reprints of this work, 15 years after it was 
published. 

Honey in bakery products—Measurement of the hygroscopicity 
(moisture-retaining properties) of honey compared with similar 
sugar sirups showed that honey was more hygroscopic than other 
commercial sirups such as cane sugar, glucose, maltose, and invert 
sugar. The superior power of honey to retain moisture is advan 
tageous in certain types of baked goods, as demonstrated by actua! 
baking tests. This basic fact has served as a stimulus to the use of 
honey in baked goods such as pound cake, where the retention of 
moisture over long periods is desirable to assure maintenance of soft 
texture. 

Deflavored honey.—Two means have recently been developed for 
reducing or even eliminating the flavor of strong honeys. The result 
is a mild-flavored sirup of high sweetening value, which also imparts 
moisture-holding qualities to food products. It is now being evalu 
ated commercially. 

Dry honey-Skim milk.—A dry powder containing 40 percent hone 
solids and 60 percent skim milk solids is now undergoing trials in the 


baking and confectionery industries as a constituent of “dry mixes.” 


Activ ity against tuberculosis bacillus—All propolis samples teste! 
have shown such activity in varying degrees. Apparently, the same 
antibiotic is present in all propolis. 

Of a number of pollens tested, partridge-pea pollen also seemed 
to have high antibiotic activity against Mycobacterium tuberculosis. 
The active substance, however, proved to be very toxic to mice. Pollen 
from ragweed and asters had some activity; but antibiotic tests on 
pollens from alsike, white clover, yellow sweetclover, and goldenrod 
were negative. 

Treatment of propolis, involving the use of an ammonium carbo 
nate solution, has given a light-yellow powder containing the anti 


biotic. Although this is not the final step in obtaining the antibiotic 


in pure form, the powder greatly facilitates tests with animals on 
the toxicity of propolis derivatives, obtained in attempts to isolate 
the antibiotic, and also inhibition tests on MW. tuberculosis, both in 
test-tube cultures and in live animals. The powder is suitable fo: 
either oral administration or intraperitoneal injection, thus making 
it possible to evaluate more accurately the effect of this antibiot 
against M, tuberculosis when given to living animals. 


aoe weed ok. ted deed . Ob. Os co. 2 2 ee | fee 664 ote 
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F. SOME ADDITIONAL WORK NEEDED 


Improved methods of processing honey.—lt is desirable to eliminate 
crystallization of extracted (liquid) honey in storage without damage 
to the honey. Development of methods to insure adequate shelf-life 
for such specialty products as chunk-comb honey and finely crystallized 
honey should greatly increase sales of these items. 

The role of honey in infant and child feeding has been sufficiently 
investigated to indicate promising leads for further research. Cal- 
cium retention and hemoglobin content of blood have been reported 
higher in infants fed honey than those fed corn sirup. 

Development of a stable honey-peanut butter product.—Honey and 
peanut butter form an excellent spread, but work is needed to increase 
its shelf life, which is much too short for a commercial product. 

Improved antibiotics could result from work on the actual isolation 
and identification of the antibiotic compounds in propolis and pollen, 
the production of a potent antibiotic concentrate from propolis for 
therapeutic use in animals infected with tuberculosis, the removal of 
the toxic principle associated with the antibiotic in pollen, and studies 
to determine what pollens contain an antibiotic active against M. 
tuberculosis. 


INTRODUCTION AND EVALUATION OF Fretp Crops 


(BPISAE—b-11—2—Federal—Regular Funds) 


A. PURPOSE AND NATURE OF CURRENT WORK 


To bring into the United States, its Territories and possessions 
cereals, forage plants, cover crops, fiber plants, and other materials 
in the field-crop category and evaluate them either as new crops or 
for use in breeding programs to increase quality, productiveness, and 
resistance to disease. This work involves the international exchange 
of living plant material with all parts of the world and direct explora- 
tion in foreign areas when our needs cannot be obtained through 
correspondence ; the sanitary precautions and propagation in quaran- 
tine of foreign plant materials to insure the prevention of introducing 
new diseases; the preliminary evaluation of introduced material to 
ascertain its potential value as a new crop or for current breeding 
programs; its placement with plant investigators best able to utilize 
its potentialities, and the maintenance of valuable breeding stocks for 
future plant programs. This project is closely related to projects 
b-11-1 (ch. 13, p. 1128), b-11-8 (ch. 18, p. 1459), and RM-b-111 (p. 
2584), which cover plant introduction work for all crop categories 
under investigation in the Department of Agriculture and State ex. 
periment stations. 


B. CURRENTLY ACTIVE LINE PROJECTS 


b-11-2-1—Foreign placement of experimental stocks of field crops. 
lo supply foreign agricultural experiment stations with experimental 
quantities of field crops from germ-plasm collections in the United 
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States. This covers a phase of plant introduction which brings to us 
valuable stocks in international exchange. 

b-11-2-2—The introduction, sanitary inspection, and inventory of 
field crops. ‘To introduce living material of field crops and their wild 
relatives from all parts of the w vorld by exploration, exchange, or pur- 
chase; to process all introductions through sanitary inspection and 
quarantine if necessary; and keep permanent inventory records. 

b-11-2-3—Preliminary evaluation, maintenance, and placement of 
field crop introductions. To test field crops so as to determine their 
potentialities either directly as crops or as parents for breeding pro- 
grams; to maintain the valuable kinds in collections for future use: 
and to make available to ex ‘periment stations, institutions, and nur- 
series selected introductions for further test and distribution to the 
public. 


C. HISTORY AND EVOLUTION OF THIS WORK 


The introduction of plant materials from foreign countries was 
probably one of the first agricultural activities of the Federal Gov- 
ernment. As early as 1819 a circular from the Secretary of the 
‘Treasury went to all representatives of the consular service, urging 
the sending home of important plant materials discovered in foreign 
countries. In 1839 an appropriation of $1,000 was granted by Con- 
gress initiating work on the collection and dissemination of agricul 
tural seeds and plants then carried out by the Commissioner of Patents. 
Much that was introduced in those early days received inadequate 
trials in areas poorly adapted to their development. In order to go 
about the intelligent introduction of foreign plant materials and give 
them appropriate tests, a unit was established in the Department of 
Agriculture in 1898, which marked the beginning of this work project. 
In 1904, plant introduction gardens were first established to test the 
materials brought in. Although seven of these were once in operation, 
four such Federal stations remain today in California, Florida, Geor 
gia, and Maryland where at any one time may be found about 25,000 
introductions under test and propagation. For many years material 
was widely distributed to cooperators under an Experimenter’s Serv- 
ice, the introductions furnished gratis, and reports expected on their 
behavior. It was found that private growers contributed very little, 
either in the way of reports or in the establishment of new materials. 
and the list in later years was greatly curtailed, coming to a complete 
stop in World War II. The placement of new introductions is now 
carried out with experiment stations, a few responsible nurserymen, 
aul specialists from whom reports on test may reasonably be expected. 
Since 1898, about 190,000 introductions of all types of crop materials 
have been brought in, and of these about 85,000 were in the field-crop 
category. Although entirely new potential crops are now rarely dis 
covered, the need for breeding material to keep our stocks increasingly 
healthy and productive remains great. 


D. FUNDS-—-ANNUAL EXPENDITURES 


In this broad field of introduction work, emphasis with the funds 
available has been on the procurement programs, relving upon coop 
erative arrangements with breeders in Federal and State experiment 
stations for preliminary testing and evaluation. From i898 to 1919 
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costs gradually increased from $7,000 to $40,000 annually. From 
1920 to 1930 costs were variable but increased to $80,000 in 1930. 
Funds available dipped to about $40,000 per year in the early 19380’s 
and have leveled off to present-day annual expenditures of about 
$60,000. 


BE. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 
Cereals 


Wheat.—The hard red winter wheats comprising the leading classes 
have all been derived from introductions from Russia and the Near 
East. At the present time over 27,000,000 acres are grown annually 
in the United States of varieties directly derived from these 
introductions. 

Specific historical examples, such as the following two, can be given 
for many of the varieties. In 1900 a type of wheat called Baart was 
introduced from Australia and first put into commercial plantings in 
Arizona shortly before 1914, where its value was soon recognized and 
its cultivation spread to the four Northwestern States. By 1919 about 
500,000 acres were planted to Baart and by 1939 more than 900,000 
acres were in production in 11 Western States. Another introduction, 
which was named “Federation” after coming into this country, was 
obtained from western Australia. This was first distributed in 
Oregon in 1920. This particular introduction, or selections made 
from it, was grown on 700,000 acres in 1944. 

The history of 10 varieties introduced from abroad was traced in 
1939 to estimate their approximate value in this country. These 
varieties were Kharkov, Kubanka, Baart, Federation, Pentad, White 
Federation, Onas, Galgalos, Hard Federation, and Kahla. At that 
time these 10 introductions, or selections made from them without 
benefit of crossing, were being grown on 5,000,000 acres of land annu- 
ally. The value of this particular series of introductions brought in 
by the Department could support annually all plant introduction 
work for 100 years in the future. 

Barley.—The variety Trebi is a striking example of a barley intro- 
duction which has made good in the United States. Seed of this 
strain was found near Trebizond, along the Black Sea coast of Asiatic 
Turkey in 1905. Preliminary evaluations on this strain lasted until 
1918 when it was first released to commercial growers in Idaho. By 
1935 the cultivated area of this one variety in the United States was 
2,224,000 acres, the largest of any single variety of barley. Better 
strains are slowly replacing some of this acreage, but it still remains 
one of the most important types we have. 

Two introductions selected from material obtained from Switzer- 
land in 1914 have since been called Chevron and Peatland. These 
two varieties furnish the only satisfactory material for breeding 
against resistance to stem rust in barley. 

Certain introductions obtained from separated places—Ethiopia 
and Japan—furnish the basis for breeding against resistance to smut 
disease in barley. 

Oats—The disease, crown rust, was the chief limiting factor in 
the production of oats throughout the southern part of the United 
States. Very little headway was made in overcoming this disease 
until highly resistant strains were obtained from both South America 

78552—51—vol. 349 
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and Australia. Results from these introductions may be found in the 
varieties Victoria, Bond, Alber, and Berger. 

Sorghum.—Hegari and Feterita grain sorghums were introduced 
from the Anglo-Egyptian Sudan region and distributed to farmers 
some 30 years ago. Hegari is now the chief silage crop on irrigated 
lands in southern Arizona and is one of the leading combination 
forage and grain crops in Texas, eastern New Mexico, and southern 
Oklahoma. By 1939, well over 1,000,000 acres of Hegari were being 
grown every year. Feterita, a quickly maturing crop used chiefly 
as a catch crop for grain when conditions make late plantings neces- 
sary, now is planted on about 500,000 acres a year. This variety is 
highly resistant to smut and is extensively used as a parent in breed- 
ing work to obtain resistance to that disease. 

Flaxseed.—The seed flax industry of California was made possible 
by the introduction of two varieties called Punjab and Abyssinian 
Yellow which came, respectively, from India and Ethiopia. In 1939 
this crop was worth $1,000,000 annually to California. The total 
1949 farm value of flaxseed in the United States was $155,664,000, 
but in 1948 it was $302,377,000. 

Rice.—All recent and important high-quality varieties of rice now 
grown in the United States are the result of introductions made by 
the Department. These include the varieties Rexoro, Fortuna, Nira, 
Colusa, etc. The farm value of rice in the United States in 1947 
was worth $210,000,000. 

Soybeans.—With more than 200 important byproducts, it is difficult 
to say from what point of view soybeans are the most important. 
Their growth in popularity with the farmer was gradual up through 
1900 and by 1907 about 50,000 acres of soybeans were produced. With 
an investment of about $50,000 in plant exploration, the Department 
brought in some 3,000 strains of soybeans from North China, Man- 
churia, and Japan, and a very considerable amount of information 
as to the uses being made from soybeans in Asia. The results of 
this exploration work in 1927-28 are directly responsible for the tre- 
mendous expansion of this crop in the United States. In 1937 there 
were about 6,000,000 acres planted to soybeans and in 1949 an esti- 
mated acreage for soybeans alone in the United States was 9,912,000, 
with a farm value of $470,773,000. Additional large acreages were 
grown primarily for hay or soil improvement. 

Forage Crops 

Alfalfa—In 1929 agricultural explorers obtained from Turkistan 
alfalfa strains resistant to bacterial wilt, a destructive disease now 
prevalent in the United States which annually destroys hundreds of 
thousands of acres of alfalfa. Using these introduced types, alfalfa 
breeders have developed highly resistant types which promise to pro- 
tect 14,000,000 acres of alfalfa in the United States against this 
clisease. 

Ladak alfalfa, collected in northern India, is the most resistant 
commercial type we have against cold and drought and has given 
particularly good results in the northern Great Plains States. 

Creeping alfalfa, obtained by agricultural explorers in Turkey. 
promises to become an invaluable species for inclusion in pasture 
mixtures in those parts of the United States to which it is adapted. 

Clover—All clovers commercially grown in the United States as 
hay, forage, and cover crops, have been introduced from Asia and 
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Europe. Of the more recently introduced clovers, we may take note 
that Ladino, introduced in 1903 from Italy, is becoming a major 
forage crop in many regions. It is one of the most important seed 
and pasture crops for irrigated regions in the Western States. Very 
recently Ladino has been successfully established in southeastern 
United States. 

Strawberry clover and Subterranean clover are two other clovers 
just now finding important places in our agriculture. Strawberry 
clover is particularly good for using on alkaline soils where there 
has been a long- recognized need for a legume crop tolerant to these 
soils of high salt content. 

Korean lespedeza.—In 1921 a half-ounce collection of seed picked 
up by an agricultural explorer in Korea was the beginning of a new 
cover and forage crop which 17 years later had already increased 
to 3,000,000 acres per year and ‘as revolutionized the agriculture of 
south-central United States. 

Fiber 

Cotton.—Although introduction work has been tremendously impor- 
tant to the development of cotton in the United States, mention will 
be made of only one specific introduction of the Department in 1906 
obtained by an agric valtual explorer in the village of Acala, Mexico, 
near the Guatemalan border. This introduction, later called Acala 
because of its origin, has led to many selected strains used in the 
United States. One recently selected strain, called Acala 442, - 

California resulted in the production last year of a Se and a 
sae bales of cotton. There is a sister variety called Acala 151 
and these two represent the highest quality in American Upland 
cottons now being produced any where in the world. 


F. SOME ADDITIONAL WORK NEEDED 


Two areas of the United States particularly need a considerable 
amount of help from the standpoints of forage and pasture. One 
is that comprised of the semiarid, high Rocky Mountain area of great 
importance to the domestic cattle industry for grazing land. Intro- 
ductions, such as Crested Wheat Grass from Siberia, which has become 


‘one of our most important hay and pasture crops in the Northwest, 


indicate the potentialities that northern Asia may have as a source 
for extremely winter-hardy and drought-resistant grasses and legumes 
for this region. As soon as this part of Asia is opened up for explora- 
tion, it should be well explored to assist the Forest Service and the Soil 
Conservation Service in building up our grazing lands to their former 
high productivity. The southeastern part of the United States con- 
tinues to be much in need of forage and cover plants, especially kinds 
which will grow well during the mild winters. For this reason we 
have been having rather good success with material not only from 
South Africa but also from northern Argentina and Paraguay in 
South America. We have hardly scraped the surface of the potential 
grass and legume species of the world which might be adapted to 
various parts of the United States. Probably more advances will 
be made with plant introduction in this field than any other in the 
next 20 years. 

The high degree of mechanization of our agriculture presents com- 
pletely new problems aside from those having to do with disease 
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resistance and quality. The use of machinery brings up the problem 

of introducing crop plants with new growth habits that will lend 
themselves to machine planting, cultivating, and havesting. The in- 
troduction of dwarf types of sorghums in recent years, which len 
themselves to combine harvesting, has made this particular crop an 
economic success. We need cottons which adapt themselves easily 
to leaf defoliation and to mechanical cotton picking. A thoroug)) 
search for the germ plasm of corn should be made throughout the 
world in the hope of finding types which will resist attacks of the 
Suropean corn borer now so devastating in certain parts of the United 
States. Types have already been found which are more resistant than 
others, but none yet with sufficient resistance to indicate much success 
in this field. 

A continuous introduction program must be carried out for al! 
major cereal and forage crops so as to have on hand material to quickly 
combat new diseases that arise. Where thousands of acres are planted 
to a single variety or strain, the economic loss is tremendous when 
a new disease becomes epidemic. 

The rapidly developing industrial utilization of agricultural by- 
products has at the same time opened up new fields and new needs 
to supply crops directly producing material for industry rather than 
for food and fiber. The many uses now being made of corn and soy- 
beans and their by produc ts have led to requests ; for varieties specifically 
grown whose output would entirely go into the production of some 
one of these industrial channels. “Examples are rutin from barley 
and nicotine from tobacco. 


Esrasiisu A CoorpERATIVE NATIONAL PROGRAM FOR THE INTRODUCTION 
AND TresTInG or New Puants or PorentTIAL VALUE IN AMERICAN 
AGRICULTURE, AND FOR THE PRESERVATION OF VALUABLE BREEDING 
SrTocks 


(BPISAE-OES—RM : b-111—Federal-State—RMA Funds) 


A. PURPOSE AND NATURE OF CURRENT WORK 


In close collaboration with the State agricultural experiment sta 
tions, who help plan the program to improve the stability and increas 
the diversification of the agriculture in the several regions of the 
United States by (1) int troduction of new plants of potential valu 
for direct use or for crop-breeding purposes, from foreign and native 
sources through exploration and. exchange, (2) preliminary testing 
of new plant introductions to determine their specific characteristi 
and potential value, and (3) development of a coordinated nationa! 
program to inventory and preserve genetic stocks or germ plasm for 
future breeding programs. 

The regular Federal program of the Bureau of Plant Industry. 
Soils, and Agricultural Engineering (see projects b-11-1, ch. ot 
p. 1128; b-11-2, ch. 38, p. 2579: b-11-3, ch. 18 , p. 1459) has not in recen 
years provided for foreign explorations necessary for the systemat! 
discovery and introduction of new plant materials. Adequate fac a 
ties beyond those that can be furnished directly by the Federal Gov- 
ernment must be provided for the propagation, distribution, and pre- 
liminary testing of introduced materials in the different geographic: ul 
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regions where such materials may be suitable for production or utili- 
zation for breeding purposes. ‘Lhe preservation of genetic stocks or 
germ plasm for future breeding programs is a problem receiving 
world-wide recognition and is not sufficiently provided for in the 
United States under the regular program because of lack of facilities 
und a coordinated national program to preserve the various types of 
potentially valuable plant materials. ‘These phases of the work are 
provided for under this RMA project. 

The responsibility for plant introduction, including exploration, 
rests with this project, as well as the coordination of the testing work 
which is done by the State agricultural experiment stations on a 
regional basis. ‘To make certain that all suitable plant introductions 
are tested widely from all points of view, the United States has been 
divided into four general regions of cooperation, the States of each 
region providing a representative to plan the work for that region 
in cooperation with this project. 

For each region there is being established a centrally located Fed- 
eral-State primary introduction station for the propogation, distri- 
bution, and preservation of introduced material within that region. 
The four federally operated plant introduction gardens will supple- 
ment this project to serve as pools for valuable germ plasm while 
continuing their present long-time testing projects. 

Other agencies concerned with programs that may be helped by this 
cooperative work have been invited to participate. 


B. CURRENTLY ACTIVE LINE PROJECTS 


RM: b-111-4— Establishing a cooperative program in the north- 
central region of the United States for the introduction and testing of 
new plants of potential value for the North-Central States, and for 
the preservation of valuable breeding stocks. To conduct a coordi- 
nated program in the North-Central States. 

RM: b-111-7—Sanitary inspection and quarantine of foreign plant 
introductions. To process all foreign plant introductions through 
sanitary inspection and quarantine procedures as required by regula- 
tions of the Department. 

RM: b-111-8—Establish a cooperative program in the northeastern 
region for the introduction and testing of new plants of potential 
value for the Northeastern States, and for the preservation of valuable 
breeding stocks. To conduct a coordinated program in the North- 
eastern States. 

RM: b-111-9—Establish a regional secondary plant introduction 
station at Chico, Calif., to test, catalog, and preserve introduced plants 
of value to the western cooperative region. To conduct a coordinated 
program in the Western States. 

RM: b-111-10—Plant exploration to obtain native grasses and 
legumes of potential value in American agriculture, and for the pres- 
ervation of valuable breeding stocks. To collect native grasses and 
legumes of the semiarid Great Plains for evaluation and testing for 
use in improving forage production. 

RM: b-111-11—Establish a cooperative program in the southern 
region of the United States for the introduction and testing of new 
plants of potential value for the Southern States, including Puerto 
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Rico, and for the preservation of valuable breeding stocks. To con- 
duct a coordinated program in the Southern States. 

RM : b-111-12—Plant exploration to obtain native blueberries, rasp- 
berries, blackberries, and apples of potential value as breeding stock in 
the Northeastern United States. To collect native strains of these 
plants as a basis for improvement of these crops. 


C. HISTORY AND EVOLUTION OF THIS WORK 


The project was started in September 1947, when funds were allo- 
cated to this project and to the States, on a regional basis, to begin 
cooperation. 

Five foreign expeditions have been completed covering collections 
in Turkey, South America, Guatemala, Mexico, and India, for mate- 
rials requested specifically by the State experiment stations and Fed- 
eral crop breeders as necessary to programs under way. From these 
expeditions, approximately 16,000 introductions were brought in and 
distributed. 

In the United States domestic exploration was supported in the 
Great Plains through the States of Kansas and Nebraska to pick up 

valuable native grasses and legumes for examination as potential 
forage and pasture crops. Through the State of New Hampshire 
collections were made in the mountains of New England for blue- 
berries and blackberries to widen our cultivated stocks of these plants. 
These domestic explorations yielded approximately 2,000 collections. 

In 1948 the north-central region of the United States established 
its primary regional introduction station at Ames, Iowa, and at pres- 
ent the program there is the most advanced among the four regions. 
In the succeeding year, the northeastern region developed its coopera- 
tion with the pla int introduction garden at Glenn Dale, Md., used as 
the regional primary station. In 1950, the southern region established 
its primary station at Experiment, Ga., and the program, although 
small at the present time, is on a firm basis. The western region has 
not yet come into the cooperative program on a formal basis, although 
a great deal of material has gone to individual States. The site for 
the primary station in the western region will be at Pullman, Wash. 
In each region this Federal project has allocated some funds to coordi 
nate closely and help support the regions in getting under way. 


D. FUNDS-—-ANNUAL EXPENDITURES 


Funds for this work have been as follows: 1948, $109,000 
(BPISAE) ; 1949, $81,400 (BPISAE) ; 1950, $110,250 (BPISAE) 
and $2,000 (OES). Total allotments to this project were $109,000 in 
1948, $81,400 in 1949, and $112,250 in 1950. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Accomplishments so far are largely those of organizational develop- 
ment and plant procurement. It is still far too early for the testing 
of the material that has been obtained to indicate the value of the 
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introductions. There are, however, certain indications from the 
State experiment stations of material showing up as potentially very 
valuable. 

The north-central regional primary station reports that one of the 
alfalfa introductions has outstanding resistance to leafhoppers, and, 
if this turns out to be true, this one introduction will have paid for all 
the money so far spent on the program. 

From Florida there are reports that certain of the introductions of 
rye, obtained from the high Himalayan area of India, are far better 
than any other strains so far observed for winter pasture and forage. 

One of the wild potatoes, picked up by exploration in Mexico, has 
shown high resistance to the Colorado potato beetle, and investigators 
in the Bureau of Entomology and Plant Quarantine are making 
chemical analyses of this introduction as a possible source of a new 
insecticide. 

From tests made in California of cantaloups introduced from 
India, one introduction appears resistant to a new strain of downy 
mildew which has attacked the cantaloup industry in that State. 
Eleven other cantaloup introductions show resistance to the virus 
which causes mosaic disease. 

From New York come reports that three introductions out of 321 
kinds of beans brought in from Turkey show resistance to bean an- 
thracnose, a disease which, to date, we have had little success in com- 
bating. 

Four introductions of celery obtained in Turkey have shown some 

resistance to the bad disease, lettuce yellows. 

The greater portion of the materials brought in during the past 
3 years remains to be studied and it is hoped that in perhaps 5 5 years 
there will be many good things resulting from this cooperative work. 


F. SOME ADDITIONAL WORK NEEDED 


Plant introduction for industry.—The more than 200 byproducts 
from soybeans have often been cited as examples of the potential in- 
dustrial possibilities of our agricultural crops. Because of the indus- 
trial utilization of soybeans, their production has increased twenty- 
fold in the past 15 years. The same may be said for corn, and to a 
lesser degree for other crops. As more uses have been found for the 
byproducts of our existing crops, new needs for raw plant materials 
have come to light for which at present there is no farm source. For 
these new needs, plant introduction and evaluation programs can 
render a basic service if industry will make known its demands or 
requirements. 

Dawe the present fiscal year, an agricultural explorer is being 
sent into the highlands of Ethiopia to search for beans and pea 
Plant geographical investigations show that there is a high concen- 
tration of variability of a series of beans and peas not found anywhere 
else in the world and which, up to the present, have not been procured 
for investigation. This exploration naturally will obtain many other 
things of value. 

(For work in oe with States on regional projects NC—7, 
S-9, W-6, see ch. 39 
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PLANT IDENTIFICATION AND BIBLIOGRAPHICAL INVESTIGATIONS 
(BPISAE—b-11—4—Federal—Regular Funds) 


A. PURPOSE AND NATURE OF CURRENT WORK 


To serve the crop projects of the Bureau and other Federal, State, 
and private agencies in a botanical capacity, including the identifica- 
tion of wild and cultivated plants, and review of technical plant names 
in manuscripts for publication. Investigates the taxonomic status of 
cultivated plants in relation to their wild relatives and prepares mono- 
graphic revisions when necessary. Prepare geographic treatments on 
the distribution of economic plants as a basis of plant introduction 
programs. Maintains herbarium reference collections for use in the 
identification of plant material. 


B. CURRENTLY ACTIVE LINE PROJECTS 


b-114-1—Identification of plant materials submitted by various 
Government agencies and by outside correspondents and institutions. 
To name botanically all flowering plants and ferns, and also seeds or 
fruits of wild or cultivated plants submitted by this Bureau or by other 
Government offices and, so far as facilities permit, to do the same for 
outside correspondents and institutions; to describe and publish new 
species or forms as found, to publish new records of geographica! 
distribution, and to review taxonomic groups where needed to clarify 
the identity of the species concerned. 

b-114-2—Review of the technical names of flowering plants and 
ferns used by the Bureau and other Government agencies. To check 
and correct the scientific names of plants in publications and otherwise 
by the Bureau, and other Government agencies if requested, to insure 
that they are in accord with the International Rules of Botanical No- 
menclature. All manuscripts of the Bureau containing technical plant 
names (except fungi) must be reviewed by the botanical staff of the 
project. Other Government agencies avail themselves of this service 
with increasing frequency. 

b-11-4-3—Botanical study of the genus Arachis, including the culti- 
vated peanut (Arachis hypogaea). Arachis is the technical name for 
all peanuts. To prepare a treatment of the genus Arachis that will 
show the relationships and distribution of the wild species and provide 
a botanical basis for future work in the introduction of new varieties 
and in hybridization work. 

b-114+4—Preparation of a geographical guide to the floras of the 
world. To prepare and publish for the use of botanists, agronomists, 
and all who have to deal with wild useful plants, an annotated, geo- 
graphically arranged list of the eminently useful publications on the 
wild flora and the edible, medicinal, poisonous, or otherwise economi- 
cally important wild vascular plants of the world. 

b-11-4—5—-Classification of the species of Solanum, Section Tuber- 
arium, in North and Middle America. To bring up to date and co- 
ordinate the classification of the tuber-bearing species of potatoes a! 
their close relatives found in North and Middle America. 

b-11-4-6—-Regional floristic investigations on the family Aster 
aceae. To prepare systematic treatments, with keys, descriptions, 
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synonymy, and statement of range of the members of the Aster family 
(Asteraceae) occurring in (1) Panama, (2) Arizona, (3) Charleston 
Mountains, Nev., for floras of these regions now in course of publi- 
cation by other botanists. 


C. HISTORY AND EVOLUTION OF THIS WORK 


Botanical activities in the Federal Government date back to 1862 
when specific phone was made for the employment of botanists 
in the law esta lishing the United States Department of Agriculture. 
When the Bureau of Plant Industry was established at the turn of the 
present century, botanical investigations covered a broad field of work 
with plants, including studies on pasture and forage, disease investiga- 
tions, weed control, as well as its basic central core of plant identifica- 
tion and floristic investigations. Many of the concepts of range and 
forest management and of soil conservation by use of plant materials 
had their origin within the research of this project. As the Bureau 
and Department developed into a large organization with many speci- 
alized fields, parts of the original botanical field became large projects 
in Plant Industry, the Forest Service, the Smithsonian Institution, and 
the Soil Conservation Service. In its present narrow and specialized 
concept, the project goes back only to 1942, at which time the work 
concerned with weed investigations became a separate project. 


D. FUNDS—-ANNUAL EXPENDITURES 


Annual costs from 1900 to 1920 averaged $20,000. From 1920 to 
1930 the annual funds gradually increased to $53,000. From 1930 until 
1942 weed-investigations development caused a sharp increase to 
$76,000 per year, and, when this work was segregated, costs diminished 
to present-day annual outlays of about $32,000. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


At present 75 percent of the work of this project is involved in the 
rendering of specialized service on identification of plants, which can- 
not be measured in units of accomplishment other than to say that an 
average of 6,000 plants are named each year for research workers in 
other fields, and that an average of 200 manuscripts annually are re- 
viewed for correct botanical nomenclature. 

The remaining part of the botanical work is fundamentally scientific 
research, which in itself does not have direct application to agriculture 
but is very definitely basic to implement research in the applied field 
which could not be done without this fundamental work first laying 
the foundation. As an example of extensive pieces of research that 
have been done through the past years under this project, a list of 
titles may best illustrate the kind of work under discussion. These, of 
course, are only a fraction of the complete works that have come out 
during the long period of years in which this project has been under 
way. Some of the works given here have taken as much as 10 years 
to complete and represent large volumes. 

Sconomic Plants of Puerto Rico 
Useful Plants of the Island of Guam 
Flora of the State of Washington 
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History of the Coconut Palm 

The Grama Grasses 

The Genus Annona 

Flora of New Mexico 

Middle American Species of Lonchocarpus 
Flora of the District of Columbia 
Economic Plants of Ecuador 

Grasses of Ecuador, Peru, Bolivia 
American Phaseolineae 

Grasses of Central America 

Flora of Utah and Nevada 

North American Species of Paspalum 
Manual of Grasses of the United States 
Manual of Grasses of the West Indies 
Geographical Guide to Floras of the World 


F, SOME ADDITIONAL WORK NEEDED 


Plant breeders have known for a long time that only closely related 
kinds of plants usually can be crossed with one another. Therefore, 
their problem fundamentally at the beginning of any breeding pro- 
gram is to discover which plants are the most closely related ‘to the 
group they are working with in their search for characters they wish 
to use in the improvement of the materials at hand. Since it is very 
expensive to use the process of trial and error in discovering what can 
be used as breeding material, there is a very strong need for taxonomic 
studies on the groups to which our important crops belong in order 
that we may recognize the closely related wild relatives of these crops 
and discover the areas of the world which may best furnish source 
material for breeding. In this specialized botanical field, the Federal 
Department of Agriculture must take leadership because, from expe- 
rience learned over the years, it is obvious that the colleges and univer- 
sities are not prone to undertake highly technical botanical research 
of this kind. 

PLAN? LN TRODUCTION AND PROPAGATION 


(OES—b-—1-10—Federal—Regular Funds) 


A. PURPOSE AND NATURE OF CURRENT WORK 


The introduction and testing of tropical plants for their economic 
and ornamental value; to study their habits under various soil and 
climatic conditions, including insects and diseases, and cultural prac- 
tices. The current work is ‘particularly concerned with such crops 
as rubber, tropical cottons, fiber plants, etc. In addition, work of a 
fundamental nature is being carried out in the field of plant differen- 
tiation. This research is carried on at the Federal Experiment Sta- 
tion at Mayaguez, P. R. 


B. CURRENTLY ACTIVE LINE PROJECTS 


b-1-10-1—Introduction and testing of tropical plants. To intro: 
duce and maintain tropical plants of economic importance, and study 
the effects of climate, soils, insects, and diseases on the production of 
such plants. 
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b-1-10-6—Studies on plant differentiation. To study the basic 
physiological mechanisms involved in meristem differentiation, in- 
cluding the effect of plant hormones or auxins, and the reason for the 
differentiation of root and shoot primordia in plants. 

b-1-10-7—Investigations on rubber plants. To study the basic 
mechanisms of reproduction and regeneration in rubber-bearing 
plants, with special reference to Hevea. 


C. HISTORY AND EVALUATION OF THIS WORK 


The introduction of new varieties and species of economic and 
ornamental plants was started with the establishment of the Federal 
experiment station in Mayaguez in 1901. At the present writing, over 
8,000 accessions have been recorded. An appreciable number of these 
accessions has become established in four plant-introduction test areas 
on the island. The collection has served as a source of material for 
increasing plantings for experimental, economic, and ornamental pur- 
poses. Continuous requests are received from the Department, State 
experiment stations, and private companies and individuals for plant 
material which may have value in the field of insecticides, drug crops, 
and other uses. A typical example of such demands was the recent 
development in the use of cortisone for medical purposes, which is 
found in various tropical plants, some of which were introduced by 
this station many years ago, without any knowldege that they would 
be of real value in the years to come. 


D. FUNDS—-ANNUAL EXPENDITURES 


Exact figures on the expenditures during the early years of this 
yroject are not available, but probably at least half of the station 
adant, which amounted to about $40,000 a year up to 1935, was spent 
on this work. Expenditures from 1935 to 1944 averaged $15,000 per 
year, and from 1945 to the present ranged from $20,000 to $28,000. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Manila grass, a valuable tropical lawn grass—Manila grass has 
proved to be an ideal lawn grass for the continent and the Tropics. In 
Puerto Rico, under tropical conditions, it has proven superior to such 
commonly used grasses as Java, Bermuda, centipede, St. Augustine, 
and carpet. Manila grass requires less attention in weeding and mow- 
ing, produces a thick mat, has no serious insects, pests, or diseases, 
withstands drought, and grows well in moderately dense shade. Seed 
is produced abundantly in Puerto Rico though viability is low. Little 
seeding has been reported under most conditions in the United States. 
As a result of experiments on propagation, fertilization, weed control, 
and seed production a circular has been published on Manila grass. 

Tropical kudzu, a promising legume for the Western Hemisphere 
Tropics.—In cooperation with the Soil Conservation Service, the sta- 
tion has been working on new legumes for the Western Hemisphere 
Tropics. Tropical kudzu appears to have all the favorable points 
which have made kudzu so popular in the Southern States. Ordinary 
kudzu will not thrive in the Tropics, but tropical kudzu, its close rela- 
tive, thrives well and produces a heavy forage crop. Research has 
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demonstrated that it serves excellently as a soil-erosion plant, and wil! 
control erosion on steep hillsides and deep gullies. The protein con- 
tent of the leaves is high, and the plant is palatable to animals. It 
grows well together with other grasses, thus improving the quality of 
fresh-cut feed. It has drought resistance, a distinct advantage in 
Puerto Rico. Interest in this legume has been widespread, and re- 
quests for seed have been received from nearly every tropical country 
in the Western Hemisphere, as well as from the southernmost areas 
of the United States. 

Introduced bamboos valuable—Forty-one species and varieties of 
bamboo have been introduced. Local farmers in Puerto Rico have evi 
denced considerable interest in the planting of bamboo as a cash crop 
following the purchase of culms by the Puerto Rico Industrial De- 
velopment Co., and the establishment of bamboo fishing-rod and 
furniture industries based on utilization of the new species and 
varieties introduced by the station. Experiments on the fertilization 
of bamboo have shown this practice to be economically sound; more 
clumps developed and the average diameters were greater when fer- 
tilizer was — during the early development of the clump. A 
large part of the expense involved in establishing a bamboo plantation 
lies in the cost of digging the clumps. Data obtained on the use of 
dynamite for removing the larger clumps showed that this method 
reduces the cost by half as compared with hand digging. With smaller 
clumps, dynamiting reduced the man-hours but the total cost remained 
essentially the same. No damage to the bamboo followed the use 
of dynamite; clumps that were blasted out sprouted and grew as well 
as those that were aes by hand. 

Introduced grasses and legumes play important role in Puerto 
Rico—A number of grass and legume species introduced into Puerto 
Rico over the years have proved valuable in two ways: they furnish 
palatable and nutritious feed for livestock and are also useful as soil- 
saving crops. Most of the introductions were made many years ago, 
but some have had a great influence on the livestock industry and are 
still the backbone of Puerto Rican pastures. The most outstanding 
grasses tested are Napier grass and its variety Merker grass, molasses 
grass, and Guatemala grass. Guatemala grass is best adapted to the 
acid soils of the humid. sections of the island, where yields as high as 
35 tons per acre have been obtained. Molasses or honey grass was 
found to be best adapted to the higher interior sections and is now 
grown extensively in those areas. When planted on steep banks of 
road cuts it prevents soil erosion. The velvetbean has been found 
useful as a green-manure cover or mulch following a crop harvest. 
The forage is relished by livestock, and the hay averages about 15 per- 
cent protein. The shelled beans have a protein content of 20 percent 
and a fat content of 6 percent. Trailing indigo has been demonstrated 
to be a good cover crop and soil renovator since it makes a thick mat 
about 1 foot in depth, which remains green throughout the year and 
protects the soil from maar rains. 

Pollinating agent for rubber tree identified —The natural pollinat- 


ing agent or agents for the rubber tree (Hevea) have not been identi- 
fied although the problem has received considerable attention in the 
past. Studies indicate that at least two different species of insects 
are pollinating agents of Hevea under local conditions. These are 
thrips and one or more species of midges. Both were found carrying 
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»ollen but the midges are believed to be the more effective pollinators 

ause of the larger number of pollen grains they deposited on the 
stigma. Also, judging by the rather limited capacity of the thrips for 
sustained flight, a larger portion of the cross-pollination is probably 
.aduaeatabed by the midges. 


F, SOME ADDITIONAL WORK NEEDED 


Continued introduction of tropical plant species.—The living her- 
barium of tropical plants which has been established should be ex- 
panded and maintained. It represents, at the present time, the largest 
collection of tropical plants in the Western Hemisphere, and perhaps 
in the world. 

Increased production of spice crops.—Due to unstable conditions in 
the Far East our supply of spices, particularly black pepper, has be- 
come uncertain. Spice crops can be grown successfully in the West 
Indies and Central and South American countries if selected and 
evaluated propagating material were available. The Federal experi- 
ment station has considerable plant material available which should 
be propagated in suitable areas where recommended cultural practices 
could be followed and yield and quality data obtained. 

Increased production of fiber crops.—Uncertain supplies of jute and 
hemp fiber from India have brought into importance the production 
of long plant fibers such as kenaf. This product is obtained from a 
hibiseuslike plant which can be grown in the West Indies as a field 
crop. Considerable agronomic and cultural information is needed for 
growing kenaf successfully. Such problems as time of planting for 
fiber and for seed, spacing, soil, moisture, and fertilizer requirements 
need to be solved. Many strains of kenaf are known to exist and 
should be evaluated. 

Piant Disrase SuRvEY 


(BPISAE—q-2-2—Federal-State—Regular Funds) 


A. PURPOSE AND NATURE OF CURRENT WORK 


To help reduce crop losses from plant diseases this project is organ- 
ized (1) to collect and record timely information on the occurrence, 
distribution, and severity of plant diseases in the United States, with 
special emphasis on crop plants, (2) to distribute this current informa- 
tion, together with reports of new disease-control measures and other 
material helpful in the study and control of plant diseases, in the 
Plant Disease Reporter and its supplements, and (3) to conduct a co- 
operative regional warning service for specified plant diseases, using 
warning letters for rapid relaying of information obtained from 
cooperators. 

B. CURRENTLY ACTIVE LINE PROJECTS 


q-2-2-1—Collecting, recording, and distributing information on 
the occurrence, distribution, and severity of plant diseases in the 
United States. This information is obtained both from the survey’s 
field research staff and from its 150 officially appointed collaborators. 
The results are published in the monthly Plant Disease Reporter 
which is in great - eck and which now has a mailing list of approx- 
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imately 1,500 persons, and in plant disease warning letters which are 
sent to about 100 persons twice a week throughout the growing season. 


C. HISTORY AND EVOLUTION OF THIS WORK 


The plant disease survey was established as a separate unit of the 
Bureau of Plant Industry in 1917. The influence of emergencies on 
the demand for survey services is pronounced. First was World 
War I, then the high peak of World War II when the survey adminis- 
tered the emergency plant-disease-prevention program, and finally 
the effect of the 1946 tomato late blight epidemic resulting in the 
establishment of the forecasting project under the Research and Mar- 
keting Act (RM: b-51, p. 2596). Aside from the effect of emergencies 
on the evolution of the survey, it has undergone three rather distinct 
phases during its development. During the early phase, the distribu- 
tion and importance e of even some of the most common diseases were 
known only incompletely, and knowledge about plant-disease occur- 

rence and loss in general was inadequate. The second phase was char- 
acterized by dem: and for specific information concerning particular 
diseases and resulted in the concentration of survey effort, e. g., cotton 
disease survey for 4 years, 


D. FUNDS—-ANNUAL EXPENDITURES 


With the exception of the extreme fluctuations in expenditures re- 
sulting from emergencies mentioned above, plant disease survey funds 
have been fairly constant. The annual expenditures for the past 30 
years have ranged from $20,000 to $40,000, but for the most part have 


been approxim: ately $30, 000. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


The Knoxville market and kitchen disease survey.—Pioneer surveys 
of losses of fresh fruits and vegetables by distributors and consumers 
have revealed that much of the loss can be avoided and led to improved 
methods of handling. This market and kitchen survey conducted in 
Knoxville, Tenn., involved the determination of the origin, kind, and 
amount of plant food products that were brought into Knoxv ille, how 
they were shipped, where they were delivered, their condition on 
unloading and receipt by wholesalers and between wholesalers and 
retailers, “type of handling received in all their stages, and the cause 
of decays and blemishes. 

Cotton seedling disease and boll-rot survey.—The essential role of 
field information in the solution of disease-control problems was 
demonstrated by the cotton-seedling and boll-rot survey conducted 
during 4 years. The results of these surveys explained why chemical 
seed treatment was effective in controlling seedling diseases and 
giving increased stands in the Southeast but were not effective in the 
West. Anthracnose, a seed-borne organism, was found to be widely 
distributed and abundant in the southeastern part of the Cotton Belt, 
but was absent west of eastern Texas and Oklahoma. Soil-borne 
organisms were found to be the cause of loss in this latter region and 
this information led to the development and use of more ‘effective 
chemical treatment for this area. Similar type surveys have been 
conducted with peanuts and tobacco. 
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Service rendered by the Plant Disease Reporter and its supplements 
has received increasing recognition as a source of prompt information 
on plant-disease occurrence and control methods in this country, 
white it is still news and of greatest use. Operation of the warning 
service has made the control of certain diseases: much more effective. 
The yearly reports on the development of the warning service diseases 
bring out the essential features of each year’s experience and build up 
an increasingly definite knowledge of critical aspects for forecasting 
and control, essential to the improvement of prediction. This also 
provides background to the experimental investigations established 
under the Research and Marketing Act project RM: b-51 (p. 2596), 
and is helpful to pathologists, growers, and the fungicide industry. 

Maintenance aa publication of an index of the plant diseases re- 
corded in the United States —Begun about 1920, this index aims to keep 
a current account, derived from all available sources, of the kinds, 
economic importance, and geographic distribution of all diseases af. 
fecting plants in the U nited States and its possessions. This informa- 
tion is essential in the administration of foreign and domestic plant 
quarantines, and is of value to research workers on plant diseases 
throughout the country. This index also serves as a technical dic- 
tionary of the scientific and common names of disease-producing 
organisms, as essential in its way to workers in this field as a literary 
dictionary is to writers and editors. The only similar index, but 
limited to the fungi and excluding many other kinds of disease 
organisms, was maintained by Harvard U niversity for awhile, and 
was published in a book of over 700 pages in 1929, but the project 
became too complex for a private agency and was abandoned. The 
Disease Survey Index was first published in 1926, and is currently 
being reissued in revised and extended form, since its utility to work- 
ers throughout the States depends on its being constantly available, 
which is impracticable with a card index kept i in Washington. The 
revised edition will list about 80,000 names and is more than 80 percent 
complete. 

F, SOME ADDITIONAL WORK NEEDED 


Research on methods of sampling and loss appraisal —In connection 
with the evaluation of plant disease research programs including the 
comparison of various control methods there has been an increasing 
need for the revival of reliable crop-loss estimates. This need was 
recently emphasized by all State and Federal scientists participating 
in the ‘pesticide toxicity hearing conducted by the Food and Drug 
Administration. It has also been rec ognized and stressed by such 
departmental agencies as the Crop Reporting Service and the Fed- 
eral Crop Insurance Cor poration, as well as by plant pathologists 
throughout the country. 

Warning service should be expanded. —Development in the warning 
service indicates the definite likelihood of forecasting the probability 
of disease occurrence for widespread regions, much as the Weather 
Bureau forecasts weather, instead of on a State or local basis, as now. 
At the present time, the warning service includes only three crop 
diseases. Others should be added but research on epidemiology is first 
needed to obtain a firm basis for forecasting their probable develop- 
ment. Patterns of disease occurrence in relation to meterological fac- 
tors, including those of microclimate, existence of strains of the 
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organisms, and methods of long-distance spread, are prerequisite to 
reliable forecasting. 

List of potential dangerous plant pests.—A comprehensive index 
of the agents of mt Be diseases recorded in the United States and 
its possessions should be supplemented by one listing those reported 
in other countries but not known to exist here. This is not onl) 
essential for effective plant quarantine administration, but is im- 
portant for the national security as a whole or at least for the welfare 
of particular crops or areas, since disease agents can be introduced 
by enemy design as well as through inadvertence or neglect. Such 
an index should be selective, based on the most oe appraisa| 
possible that any particular agent is likely to be introduced or could 
become established as a crop pest, anywhere in this country. The 
last comprehensive index oF Fieclon plant diseases was published 
in 1926, and has for some years been in urgent need of revision on the 
selective basis indicated. 


EsTaBLISHMENT OF F acriities ror ForecastinG THE DEVELOPMENT oF 
Crop Piant Diseases 


(BPISAE—RM: b—51—Federal-State—RMA Funds) 


A. PURPOSE AND NATURE OF CURRENT WORK 


To (1) obtain by intensive field work, in cooperation with State 
agricultural experiment stations and others interested, reliable data 
on the occurrence and distribution of economic crop diseases and to 


search for new and threatening diseases or dangerous outbreaks of 
established diseases; (2) study the factors involved in epidemic out- 
breaks, the damage caused by plant diseases and means of appraising 
it, the transmission of important plant-disease-causing organisms or 
viruses from one area into another with special reference to greater 
probability of spread by man or by insect vectors resulting from 
increased high-speed, long-distance transportation facilities; and (3) 
establish a warning service so as to permit setting up effective con- 
trol or prevention programs in the various States to combat or prevent 
plant disease epidemics. 

The objective of this project is to conduct research on the funda- 
mental epidemiology of certain diseases. At present only three major 
crop diseases are being studied, namely, late blight of potato and 
tomato, blue mold of tobacco, and downy mildew of cucurbit crops. 
The immediate purpose of this research is to establish a basis for 
more accurate prediction of outbreaks. Its ultimate aim is to deter- 
mine patterns of disease occurrence in relation to all the contributing 
factors and their variations, combinations, and interactions—in other 
words, to secure the explanation of why diseases “explode” in some 
years and are almost completely absent in others. 

As a complementary part to the work being carried on under this 
project, a reporting and warning service, has been established (by the 
plant disease survey under project q—2-2 (see p. 2593) ) to enable the 
economical and effective use of control measures when they are needed 
and avoid unnecessary waste of effort, time, money, and chemicals 
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when they are not needed. The forecasting service will make use of 
the knowledge developed by the epidemiological research program as 
promptly as it can be applied to definite situations. ; 

The benefit to growers of a practical forecasting service are obvious, 
It will remove one source of uncertainty, make income more stable, 
and avoid wasted effort, time, and money. During seasons when the 
diseases are inactive it will save money; when the diseases are ram- 
pant, it will save crops and increase the income of farmers. 


B. CURRENTLY ACTIVE LINE PROJECTS 


RM: b-51-4—To conduct epidemiological research in the southeast- 
ern, northeastern, and northcentral regions of the United States and 
also at Beltsville, Md. One State experiment station is designed as 
headquarters in each of the three regions concerned, where a survey 
pathologist is located. All States of each region share equally in 
the planning and in benefits derived from the cooperative work. 
The leaders of the project are responsible for conducting epidemiologi- 
cal research and for planning and coordinating the regional research 
programs. ‘The plant-disease-survey program under regular funds is 
responsible for conducting a warning service, and the States are 
responsible for local details of the research program, for making 
field observations, and furnishing the reports on which the warning 
letters are based and for issuing all control recommendations. 


C. HISTORY AND EVOLUTION OF THIS WORK 


There had been a growing demand during the past decade for the 
initiation of a cooperative plant-disease-forecasting project. 

The unprecedented tomato late blight epidemic of 1946 was an 
extreme example of the effects of lack of information concerning the 
probable development of an “explosive” disease situation. It was so 
devastating and caught growers as well as pathologists so completely 
unprepared that it brought the demand for more information dealing 
with the effect of climatic factors on the development of this, as well 
as other, disease-producing organisms to a focus. 

This project was started in 1948 and in addition to the studies on 
late blight of tomatoes and potatoes, tobacco blue mold and cucurbit 
downy mildew were later included. Each of these diseases is wide- 
spread in the eastern half of the country. Appearance and spread of 
each progresses in a rather definite manner during a season. Because 
of the wide fluctuation in occurrence from one season to another rou- 
tine treatment each year may cost so much in the long run as to over- 
balance the profits from control in the abnormal epidemic years. 

In 1949, because of the widespread and urgent demand, another 
disease, internal cork of sweetpotatoes, was added to the program. 
This is a recently discovered virus disease that has already spread 
rapidly to eight Southeastern States. 

The epidemiological studies on any one disease will be terminated 
when the factors involved in the activity of the organism and its 
interaction with environment and host have been determined, and a 
practical program for predicting occurrence has been worked out. 


78552—51—-vol. 3 
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D. FUNDS—-ANNUAL EXPENDITURES 


This work has received approximately $30,000 annually from the 
Federal Government since 1948 and an estimated equal amount from 
the cooperating States. The 1950 Federal allotment is $31,400. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


A new technique for following the development and spread of lat. 
blight of tomatoes and potatoes from a known center of infection in 
the field was developed and used. Sampling methods were also de- 
veloped which give a quick estimation of the amount of living spores 
in the air at various times of the day, employing live plant material. 
By this method reliable estimates of disease damage and expected 
spread can be made and this knowledge will contribute much to the 
timing of adequate control measures. 

Microclimatic studies have shown that there is no biologically sig- 
nificant difference in temperature and humidity between the 1-foot 
or plant-level site and the normal United States Weather Bureau in- 
strument and shelter height of 5 feet above the soil. Hence, tempera- 
ture and humidity data for forecasting the development and spread 
of late blight can safely be obtained from the standard Weather Bu- 
reau records. 

Experiments have shown the presence of only one tomato race of 
late blight.—Since this is true, a breeding program for the develop- 
ment of resistance of tomatoes to late blight will be simplified. 

It has been demonstrated that spore traps are unreliable for timing 
a disease-control program. 

Investigations have been made to locate areas for the production of 
sweetpotato cork-free seed or seed with a low percentage of cork unti| 
control measures can be worked out or resistant varieties developed. 
Studies have shown that this disease may spread at a different rate 
in some areas or under some conditions than in others. An important 
vector that transmits this virus has been determined; other vectors, 
if any, are not yet known. 

There is an apparent close correlation between the January tempera 
tures and the distribution and severity of blue mold of tobacco. An 
analysis of weather conditions and study of the disease situation for 
the past 19 years have provided this information which is now serv- 
ing as the basis for forecasting blue mold. 


F., SOME ADDITIONAL WORK NEEDED 


Western regions need attention.—When this project was initiated, 
it was recommended that within 3 years the entire United States be 
included in the programs. At the present time the cooperative research 
covers three regions, northeastern, southeastern, and north central, 
and a total of 37 States. The crop disease problems of the West are 
no less important than those of the East in their effects on farm wel- 
fare and national economy. However, the chief disease problems 
of the two sections differ because of different agricultural conditions, 
and the eastern experience of forecasting will not necessarily fit west- 
ern requirements. 

There has been a great demand for epidemiological research in the 
West, especially from Washington, Oregon, and Idaho, on smuts of 
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small grain. Records covering the past 5 crop seasons have indicated 
a constant upward trend in the ¢ mune of smut in the wheat crop of 
the Pacific Northwest. In 1942 it was 2.8 percent and in 1949 it was 
13.4 percent, a relative increase of abiiost 500 percent. Factual in- 
formation concerning the relative importance of the various causative 
factors for this serious situation is not available and probably can 
only be determined by a type of epidemiological research, as outlined 
in this report. 

Microclimatic research needed to explain and predict plant-disease 
epidemics.—Although considerable work has been done on the relation 
of weather to disease, ver y little is known with regard to microclimatic 
conditions surrounding the plants which influence diseases either to 

reach epidemic proportions or to become of little consequence. 

Since research of thistype requires that the investigator have good 
basic training in agricultural climatology, as well as plant pathology, 
there are no candidates available, and it will be necessary to secure 
promising young men and see that they get sufficient training in both 
sciences. There is need of development of new meteorological record- 
ing instruments, especially those designed to take continuous measure- 
ments of dew formation and temperature of plant parts. 

Consequently, to get at the basic causes of epidemics and to put 
forecasting upon a more scientific basis, pioneering in a new type of 
field research will be necessar y. This will require men with specialized 
training not heretofore available, and close cooperation with the 
manufacturers of scientific equipment in order to develop new instru- 
ments to meet the specific needs. 


Founeus IDENTIFICATION AND CLASSIFICATION, INCLUDING MAINTE- 
NANCE OF COLLECTIONS 


(BPISAE—gq-—2-1—Federal—Regular Funds) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To (1) build up and maintain a collection of fungi (a fungus her- 
barium) as a basis for the identification of these forms and for the 
preparation of monographic accounts of important selected groups, 
beg particular reference to the economic fungi causing plant diseases, 

(2) prepare and maintain fungus indexes and other sources of myco- 
logical information as further “aids to the identification of fungi and 
to make possible the assigning of legal names to them, and (3) me ake 
use of al such facilities for fungus: research, including naming and 


morphological and life history studies by staff members or in coopera- 
tion with other workers in this or other governmental agencies and 
colleagues in other botanical institutions in this country or abroad. 


B. CURRENTLY ACTIVE LINE PROJECTS 


q-2—1-1— Maintaining a fungus collection with supporting indexes; 
preparing an index to the fungus literature of the world; conducting 
taxonomic and monographic studies of fungi; identifying fungus 
specimens and furnishing mycological information ; maintaining a a 
fungus exchange source. The line project is coextensive with the 
work project outlined in A, above. 
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Cc. HISTORY AND EVOLUTION OF THIS WORK 


Although the formation of a fungus herbarium was initiated in 
1869, actual technical work with these forms began in 1885 when 
studies of fungus plant diseases were started in the Division of Botany 
of the Department. The building up and maintenance of a fungus 
collection with supporting indexes for reference and study purposes 
was an integral part of the work of the Section, later Division, of 
Vegetable Pathology from that time on. With the formation of the 
Bureau of Plant Industry in 1901, the mycological project became 
a separate oflice, a status maintained until 1923 when it was combined 
with the Plant Disease Survey. 

During the early years of the work as part of the Bureau of Plant 
Industry, attention was given to inspection of imported living plant 
material for pessible fungus diseases, and studies were made of the 
diseases of ornamental plants as well as the diseases of the cultivated 
mushroom and other problems of the mushroom industry. The first of 
these projects was transferred to what is now the Bureau of Ento- 
mology and Plant Quarantine in 1912 and the other two at later dates 
to the Division of Fruit and Vegetable Crops and Diseases of the 
Bureau of Plant Industry, Soils, and Agricultural Engineering. 

At all times there has been emphasized the ear ig of a repre- 
sentative series of fungus specimens by actual field collections, by 


deposit of material studied or turned in by other workers, by ex- 
changes and by purchase of suitable collections and the published 
series of fungi known as exsiccati. Collateral files of permanent 
miscroscopic mounts, fungus illustrations, fungus and host indexes, 
indexes to fungus literature and other sources of mycological informa- 


tion have been maintained. 
D. FUNDS—ANNUAL EXPENDITURES 


The maintenance of the fungus herbarium and allied activities has 
been financed through the years for the most part from a fund or 
funds covering several lines of work so that estimates of annual ex- 
penditures are difficult to determine. Until 1923 allotments for the 
work varied from $5,000 to $15,000 per year, with an estimated average 
of $7,500. Since that time expenditures have been approximately 
from $30,000 in 1924 to $38,000 in 1950. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Status of the herbariwn.—The fungus (mycological) collections of 
the Bureau with associated units now total over 500,000 named speci- 
mens with over 30,000 species represented. The collection ranks 
second in number of specimens in this country and is surpassed in this 
regard by not more than two European herbaria: Those at Kew 
(England) and at Paris (France). 

Monographic accounts have been published of certain fungus groups 
of economic importance, including the fungi attacking insects (ento- 
mogenous fungi), the genus Balansia (grass parasites), a long series 
of papers on the genus Z7sinoe, and annotated lists of the fungi of the 
Shenandoah National Park and of Peru and Bolivia. Several hun- 
dred new species of fungi have been described by staff members and 
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many papers on various phases of the fungi published independently 
or in cooperation with other workers in the Bureau as well as with col- 
leagues in other institutions here and abroad. 

Cooperation with the Smithsonian Institution has made it possible 
io avoid duplication in the setting up of mycological facilities. All 
units of the fungus collections (except lichens) of the United States 
National Museum of the Smithsonian are maintained at the Plant 
Industry Station at Beltsville under joint curatorship. 

Names assigned to fungi are governed by the International Rules 
of Botanical Nomenclature which were accepted as official by the De- 
vartment of Agriculture in 1940. Under this ruling fungus names in 
Teens taacnk publications must follow the rules, and responsibility 
for fungus names falls on this unit. At the Seventh International 
Botanical Congress held in July 1950, the rules were completely re- 
vised, the head of the unit taking an active part and continuing to 
serve on the permanent fungus committee of the Congress. 


F. SOME ADDITIONAL WORK NEEDED 


Monographic studies of economic fungus groups should be stressed 
to provide fundamental information for attacks on a wide variety of 
fungus problems, to be based on the extensive accumulations of ma- 
terial and data already assembled in the collections. 

Continued development of the fungus collections—The fungi 
vitally affect human welfare from many aspects, including their role 
as causative agents of plant, animal, and human diseases, as destroyers 
of food products, timber products, as agents in vital industrial proc- 
esses, as drugs and foods, etc., so that classifying and naming 
them as a means of gaining access to information concerning them 
is fundamental. As primarily a service unit there is continuing need 
for maintaining and increasing the collections and supporting files 
in order that such information may be available as needed. 


SpecrrocrapHic Pianr Anauyses To Derermine NourririoNaL 
REQUIREMENTS 


(BPISAE—b—4-14—Federal—Regular Funds) 


A. PURPOSE AND NATURE OF CURRENT WORK 


To adapt the spectrograph to high-speed analysis of plant materials 
and soils as a means of increasing speed and reducing costs of chemi- 
cal analyses in connection with plant nutrition and other investiga- 
tions. The work consists of (1) devising, adapting, and evaluating 
special modifications of the spectrographic method as necessary to 
handle specific plant research problems, and (2) collaboration with 
plant physiologists and crop specialists in conducting specific studies 
requiring analysis of plant tissue, soils, or related substances. 


B. CURRENTLY ACTIVE LINE PROJECTS 


b-4-14-1—Spectrographic analysis in plant growth and develop- 
ment. See preceding paragraph for purpose and nature of work. 
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C. HISTORY AND EVOLUTION OF WORK 


This project was organized in 1945 as an outgrowth of some explora- 
tory studies that had been conducted in connection with other work 
over a period of abovt 5 or 6 years. The first few years’ work was 
largely concerned with the discovery of the limitations of the spectro- 
graph in working with minute amounts of biological materials and in 
developing new mechanical features of the spectrographic system to 
overcome those limitations; also in developing physiochemical stand- 
ards and methods of calculation suited to biological material. In the 
later years, tens of thousands of analyses have been run in connection 
with a score or more of different investigations. Emphasis now is 
less upon the development of a new research tool than on the nutri- 
tional and other aiitien in which this tool is proving valuable. Im- 
provements in technique are, however, gradually being developed inci- 
dental to new biological studies undertaken. 


D. FUNDS-——-ANNUAL EXPENDITURES 


During the earlier ee from 1945 through 1948, about 
$6,000 to $7,000 was e xpended ; during the past 2 years, ‘with the labor- 
atory in steady operation, about $10,000 has been allotted to the work. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Leadership in the application of the spectrograph to biological re- 
search.—Probably the first and still one of the few spectrographic lab- 
oratories devoted to plant research, this project did the pioneer work 
that is making the spectrograph an increasingly valuable instrument 
in biological work. 

Quick diagnosis of certain nutritional disorders of crop plants.— 
Methods have been developed for determining simultaneously with 
reasonable accuracy the amounts of nine different elements in single 
very small samples of plant tissue—samples too small (too difficult to 
obtain) to be useful by older methods of analysis. The simultaneous 
determination of nine essential mineral elements is especially valuable 
in getting a quick estimate of the balance in mineral nutrition within 
a crop plant. The more experience is accumulated the more valuable 
and dependable the methods become. 


F. SOME ADDITIONAL WORK NEEDED 


Since this instrument has been so recently applied to biological 
work, the exploitation of its possibilities has only well begun. Meth- 
ods remain to be worked out for simultaneous determination of addi- 
tional elements, for further increasing speed, precision, and repro- 
ducibility of results. Thus far, each of the few similar laboratories. 
working on different plant problems, is developing modifications of 
methods to suit its respective problems; thus uniformly accepted 
standards of method, measure, and precision need to be worked out 
cooperatively for each of many different analytical tasks. Extensive 
comparisons of wet chemical and spectrographic methods need to be 
made for the more critical evaluation of each kind of method. Pre- 
cision needs to be increased. 
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AGRICULTURAL History 
(BAE—A-2-1—Federal—Regular Funds) 

A. PURPOSE AND NATURE OF CURRENT WORK 


To (1) select and organize documentary materials basic to the 
history of agriculture and to the history of the Department; (2) 
analyze the problems affecting agriculture and departmental policies 
from a historical point of view; and (3) assist research workers, agen- 
cies, and individuals interested in agricultural history. Work of the 
first and third categories goes on continuously ; ; work of the second 

category is currently devoted to production adjustment. 


B. CURRENTLY ACTIVE LINE PROJECTS 


A-2-1—1—Dairying in the upper Middle West. To provide a back- 
ground for understanding current problems of the dairy industry. 
In addition, the resulting monograph should serve as a model for 
similar historical studies of other commodities and regions. 

A-2-1-3—Research on basie changes in departmental policies and 
administration. To select and analyze on a current basis the primary 
documents essential to an understanding of the history of the De- 
partment and its programs and to prepare historical analyses of se- 
lected programs. 

A-2-14—A history of production adjustment plans and programs 
for American agriculture. To prepare a study of past agricultural 
production adjustment and price- support programs for use In answer- 


ing the many inquiries on the subject and to provide background for 
policy decisions on future agr satiated programs. 

A-2-1-5—Service work on the history of agriculture. To provide 
information on the history of agriculture to Government agencies, to 
State colleges and other 1 esearch institutions and to interested indi- 
viduals; to review manuscripts relating to agricultural history; and 
to otherwise encourage work in the field. 


C. HISTORY AND EVOLUTION OF THIS WORK 


Historical research was initiated as a formal project in the Bureau 
of Agricultural Economics when the Bureau was established in 1922. 
One of the first lines of research was the study of trends and shifts 
in the production of major agricultural commodities in the United 
States. As the work developed it contributed both a method of in- 
quiry and a useful collection of knowledge for use in analyzing farm 
problems. <A series of bibliographies was prepared to make this 
knowledge more readily available and basic series of historical prices 
were devel oped. During World War II the war records project, 
initiated on a Government-wide basis by the Bureau of the Budget, 
was assigned within the Department to the agricultural history unit. 
The purpose of the project was to collect documents nec essary to an 
understanding of the administration of agricultural programs during 
the war and to prepare special studies of wartime activities. Since 
the war the history unit has devoted its attention chiefly to depart- 
mental policies and production-adjustment and price-support pro- 
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grams, and has performed an increasing amount of service work, 
especially since the Korean situation stimulated many inquiries re- 
garding action during the war. 


D. FUNDS—-ANNUAL EXPENDITURES 


Expenditures during the 1940’s and for the 1950 fiscal year were 
about $40,000 annually. During the 1920’s and 1930’s annual ex- 
penditures averaged $10,000 to $15,000. 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Material basic to the development of present-day historical, eco- 
nomic, and statistical analyses of farm commodities resulted from 
historical research for the Atlas of American Agriculture. This 
material was made available through a series of special commodity 
articles in the Yearbooks of Agriculture, 1921-25. 

Basic historical tools have been provided in the form of a com 
prehensive Bibliography of the History of Agriculture in the United 
States (Miscellaneous Publication 84) and American Agriculture— 
The First 300 Years (in Yearbook for 1940). The bibliography can 
save research workers and program administrators as well as agri- 
cultural historians immeasurable time in searches, especially as it 
is annotated by a thorough agricultural historian. It has been in 
constant demand for those reasons. The Yearbook material is an 
integrated result of intensive study and has become a standard ref- 
erence for those who find in agricultural history significant guide- 
posts that are valuable now and for the future. A comprehensive 
historical study, The Settlement of Grasslands (in Yearbook for 1948), 
belongs in a similar category. 

Appraisal of the important economic forces that affected our farm- 
ers during World War II, together with interpretations that can quid: 
in any possible future emergency of the kind.—The general study was 
undertaken by Walter W. Wilcox through a joint arrangement of the 
Bureau of Agricultural Economics, the College of Agriculture of the 
University of Wisconsin, and the Social Science Research Council. 
The materials of the war records project were used, and several 
staff members assisted in preparing a volume published by the Iowa 
State College Press in 1947 under the title The Farmer in the Second 
World War. 

History of the wartime farm-labor-supply program.—A. compre 
hensive history of the wartime farm-labor-supply program was com- 
pleted during the last fiscal year and to be published this year. The 
study is being used by the National Security Resources Board in plan- 
ning emergency farm-labor programs, by the State Department in 
developing policies regarding importations of foreign farm workers, 
and by the President’s Commission of Migratory Labor. 

War records monographs.—This series of monographs was initiated 
as part of the war records project to present wartime changes in vari- 
ous sectors of agriculture. The studies were prepared by commodity 
and technical specialists in the Department and were planned and 
edited by personnel on the history project. They are now being used 
in planning for or considering wartime emergencies. The mono- 
graphs cover farm machinery and equipment, soil conservation, sugar, 
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veterans’ preference for new farm machinery and equipment, the 
acquisition and use of land for military and war-production pur- 
poses, production and price-supporting programs for fats and oils, 
wool, citrus fruit, and agricultural wage stabilization. 


F. SOME ADDITIONAL WORK NEEDED 


History of American agriculture—Although studies of many as- 
pects of the general field have been made both within the Department 
and by private scholars, the need for a definitive and detailed history 
of American agriculture has not been met. The volumes by Gray 
and Bidwell and Falconer cover the period before 1860; there is noth- 
ing comparable for the subsequent periods. 

History of production-goal programs.—A history of the formula- 
tion and administration of production-goals programs would include 
a study of the process by which estimates of expected production, 
production capacity, and consumption requirements were made. It 
would include a study of the operations of procedures concerning re- 
quirements and allocations during periods of emergency. The study 
would provide a historical background useful for administrators in 
formulating general and special production programs and would pro- 
vide matertat for use in evaluating such programs. 

History of governmental policies affecting agricultwre—Such a 
study would be of value in connection with formulating present-day 
agricultural policy. It could be handled by aetanonl the subject 
into major topics; for example, the history unit is currently preparing 
a history of production adjustment plans and programs. Other topics 
of primary importance include a history of price-support policies as 
distinguished from supports related to production adjustment and 
a history of parity for agricultural products both as a concept and as 
a program. 


TELEVISION Researcu Progecr 
(INF.—BAE—EXT.—RM: c-255—Federal—RMA Funds) 


A. PURPOSE AND NATURE OF CURRENT WORK 


To determine the most effective uses of television as an informa- 
tional and educational medium for agriculture. The current work is 
particularly concerned with determining and developing television 
techniques best suited to the presentation of agricultural information. 
This in turn involves knowledge of audience interest and acceptance, 
and research is, therefore, being carried out to determine and meas- 
ure audience reaction. 


B, CURRENTLY ACTIVE LINE PROJECTS 
No line projects. 


C. HISTORY AND EVOLUTION OF THIS WORK 


The television research project was established in April 1948. At 
the outset of the project, a short period of time was devoted to plan- 
ning—both long-range and detailed. The 2 years since that time have 
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been spent in intensive experimentation in programing and its tech- 
niques. The project is now moving into the field of audience measure- 
ment, concentrating on adapting and testing techniques and methods 
in pilot plant studies in order to design the needed programing 
formula for agricultural television users in the Department and the 
States. 

D. FUNDS—ANNUAL EXPENDITURES 


Annual expenditures on television research are as follows: Fiscal 
year 1948 (last quarter) $1,966. (INF); fiscal year 1949, $19,023. 
(INF) ; fiscal year 1950, $21,392. (INF, $20,392; BAE, $1,000.) 


E. EXAMPLES OF OUTSTANDING ACCOMPLISHMENTS 


Over 125 live telivision programs have been produced during the 
past 2 years, testing hundreds of programing techniques and ideas. 
These programs originated over WTTG, WNBW, WMAL, and 
WTOP, Washington; WNBK, Cleveland; WLWC, Columbus; 
WCBS, New York City and the full east coast network of CBS; and 
WNBQ, Chicago and the full NBC network of 27 stations. The pro- 
grams have dealt largely with agricultural information designed for 
the general or consumer audience. 

A large number of these programs have been produced on color tele- 
vision using for the most part subject matter dependent upon color to 
tell a story. Program techniques and visual aids designed especially 
for color television have been and are being developed. 

Also included in the 125 programs produced was a series of 13 
programs on dressmaking entitled “Let’s Make a Dress” with cloth- 
ing specialists from the Bureau of Human Nutrition and Home 
Economics giving the demonstrations. These programs were spe- 
cially planned in advance to permit research on audience impact and 
reaction, and an evaluation of the educational power of television and 
the various techniques used. In cooperation with the Bureau of 
Agricultural Economics and the Extension Service, a survey of some 
250 television homemakers in the Greater Washington area was ac- 
complished by personal interview. These interviews formed the basis 
for the project’s first audience impact research and the results are 
now being coded and analyzed. 

Research on. films and packaged programs included the production 
of a 5-minute film, Know the Eggs You Buy. This particular film 
was part of a larger experiment to determine the relative costs and 
effectiveness of using motion pictures, slides, slide-films, and photo- 
graphs as carriers of television programs. The film was released for 
TV use through area information offices of the Production and Mar- 
keting Administration to obtain judgment of its usefulness. As a 
demonstration of the type of educational featurette which can be pro- 
duced by public agencies for television exhibition, the film received 
wide use and was considered a great success. 

Several new visual display devices for television have been designed 
and tested in actual use. One such device developed under the proj- 
ect is a miniature merry-go-round (hexagonal) with six small stages, 
triangular in shape, and turned by hand. Extensive use has been made 
of the device as a means of adding motion to otherwise static materia! 
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and thereby increasing interest. Hundreds of visual aids have also 
been adapted and tested and their relative merits determined. 

A film clearance and distribution system for television has been 
developed —Prior to the development of this system, ver y little legal 
precedence existed upon which to base judgment on the use of motion- 
picture films in television. The Solicitor of the Department of Agri- 
culture made a thorough study of the legal aspects of television use of 
USDA motion pictures and set forth ‘general rules to be observed. 
Using these rules as a guide, a set of “clearance” considerations were 
established to measure a film’s acceptability for television use. Using 
this yardstick, 14 of USDA’s films were cleared for listing in the 
original USDA Television Film Catalog. Other films have since been 
cleared and all new motion pictures are made with the clearance con- 
siderations in mind and can therefore be released automatically. 

The Television Film Catalog was prepared and published especially 
for the film directors at all operating television stations. It contains 
the titles, synopsis, running time, and instructions for ordering each 
of the films on the cleared list. It also indicates the > availability of all 
prints of these pictures in the area of each station. Signed clearance 
forms were included with the catalog for each of the films listed. The 

catalog was designed in loose-leaf form to accommodate supplemental 
Saeienesmnenta od new films added to the television library. All infor- 
mation regarding USDA films for television is in the hands of televi- 
sion film directors in this one publication. 

Three comprehensive reports based on the work and experiences of 
the project are notable among the means used to report results of 
research findings. The first report on films for television was pub- 
lished and received wide distribution to actual and potential agricul- 
tural television users, among them being land-grant colleges, extension 
radio editors, experiment station editors, and farm broadeasters. The 
remaining two reports in the process of publication deal with visual 
aids and program methods. 

Six television work conferences have been conducted for State and 
county extension personnel, farm broadcasters, National Home Dem- 
onstration Agents Association, visual specialists, editors, and other 
personnel of field agencies of the Department. 

A weekly series of television classes and a series of seminars, both 
based on project findings, were planned and conducted in cooperation 
with the USDA Graduate School. These classes were designed pri- 
marily for Department information people to train them in planning, 
arranging, and producing television programs using Department sub- 
ject matter and specialists. 


F. SOME ADDITIONAL WORK NEEDED 


Audience measurement research must be carried out along two lines: 
(1) To test effective methods and techniques of television programing 
and (2) to test the educational principles and potential of agricultural 
television. Regular television programing must be continued to pro- 
vide the basis for this audience measurement. 

Color television research should continue, to complete tests on the 
technical aspects (e. g., faithfulness of color reproduction, clarity, and 
contrast) of producing film for color television; to determine its rela- 
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tive cost in time and money; and to test the effectiveness of this colo. 
film method in contrast to other methods of visualization. 

Two reports on visual aids and program methods to be published — 
The report on visual aids is in draft form and should be ready fo: 
publication shortly. The report contains the information gained fron 
2 years of work in adapting and developing visual aids for television. 
The report on program methods is in preparation and publication is 
being delayed since new knowledge is gained from day to day, par 
ticularly regarding color television. <A cut-off date will be set some 


time this fall, and a final draft of the report will be prepared. 

The production of a special television training film and other visual 
aids designed to assist in training work and for reporting results of the 
research, 

Increased emphasis to be placed on training schools in line with the 
Extension Editors’ Advisory Committee recommendation. 





RESEARCH AT THE STATE AGRICULTURAL 
EXPERIMENT STATIONS 


Chapter 39—Part II 


FOREWORD 


This chapter deals briefly with the program of research conducted 
by the State agricultural experiment stations. While these experi- 
ment stations are autonomous State institutions, the Federal Govern- 
ment has, since 1887, made substantial annual contributions for the 
support of agricultural research carried on by the experiment stations. 
Furthermore, the long history of cooperation and close integration of 
effort between the United States Department of Agriculture and the 
State experiment stations makes any discussion of the Department’s 
research activities incomplete without reference to the high degree of 
interdependence of these two forces in attaining the productive and 
widely recognized research accomplishments for the betterment of the 
Nation’s agr ricultural industry. 

The first section of this chapter presents a brief review of the his- 
tory of legislation authorizing Federal aid for agricultural research 
in the States and Territories and a limited discussion of the character 
and scope of the current program. The second section provides a 
more detailed review of the current program of cooperative regional 
research which has been developed under the special provision of title 
I, section 9 (b) (3), of the Rese arch and Marketing Act. The third 
section reports specifically by projects the work carr ried on at the agri- 
cultural experiment station in Alaska. 
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RESEARCH AT THE STATE AGRICULTURAL 
EXPERIMENT STATIONS 


SECTION I—A CURRENT APPRAISAL OF FEDERAL-GRANT RESEARCH 


When Congress passed the Hatch Act of 1887, it enacted the first of 
five major pieces of legislation under which the Federal-grant research 
program at State agricultural experiment stations is conducted. The 
act designated the State experiment stations as departments of the 
land-grant colleges in the States and provided for establishment of 
procedures under which Federal-grant research funds are admin- 
istered. The Office of Experiment Stations was established in 1888. 
Its primary function since that date has been the administration of 
the acts of Congress authorizing Federal-grant funds to States for 
research and to aid in the coordination of Federal-grant research with 
that carried on by the research agencies of the Department of Agri- 
culture. 

The Hatch Act authorized payments of $15,000 annually to each 
State experiment station. Additional payments were authorized in 
the Adams Act of 1906; the Purnell Act of 1925; and title I of the 
Bankhead-Jones Act of June 29, 1935. The Federal-grant research 
program received special impetus under the provisions of title I, sec- 
tion 9, of the Research and Marketing Act of 1946. From the small be- 
ginning of the $15,000 grant made available annually to each State and 
Territory under the Hatch Act, the program has been expanded under 
subsequent legislation to the extent shown in table I, indicating dis- 
tribution of a grand total of $12,256,207.84 to the States, Alaska, 
Hawaii, and Puerto Rico during the 1950 fiscal year, which was ex- 
pended on approximately 4,000 individual research investigations. 

It is also important to point out that all Bankhead-Jones Federal 
moneys must be matched by the States. The same is true of 72 per- 
cent of section 9 Research and Marketing Act funds. <A total of over 
$6,400,000 in matching funds was thus required during 1950 to make 
full use of the Federal moneys. Something of the character of the 
program and the use of the Federal and non-Federal funds is shown in 
table II presenting the information on expenditures by various sub- 
ject-matter fields. 

The accompanying charts A and B show the application of combined 
Federal-grant and non-Federal resources of the experiment stations 
for the support of major fields of research and the relationship be- 
tween Federal-grant and non-Federal support during recent years. 
Federal and non-Federal expenditures represented a program totaling 
over $50,000,000 in fiscal year 1949. 

Federal-grant funds not only constitute the nucleus of the financial 
support of the research of State agricultural experiment stations, but 
they increase justification for supplementary State appropriations and 
venerally serve as an incentive for additional State and private sup- 

2611 
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port of agricultural research. Often a sum allotted from a Federal 
grant to a station research project is only a small part of its total! 
support. But it becomes the leaven for essential research that ma) 
help farmers meet serious problems in production, in marketing, and 
in family and community living. Often it makes a large contribu 
tion to furthering agricultural technology. In addition to sharing 
the cost of Federal-grant research projects, State experiment stations 
spend considerable ‘further sums of non-Federal moneys on close]; 
related lines of research and for administration and general overhead 
expenses, including the maintenance of facilities for research, com- 
munications, utilities, construction and repair of buildings, and pur- 
chase and rental of land. 

Those interested in more detailed information on the activities of 
these institutions are referred to the Report on the Agricultural Ex- 
periment Stations, made annually to the Congress on the work and 
expenditures of the State agricultural experiment stations. 


EXAMPLES OF RECENT ACCOMPLISHMENTS UNDER THE FEDERAL-GRANT 
RESEARCH PROGRAM 


Because of the very extensive nature of research programs carried 
on by State agricultural experiment stations with Feder ts -grant funds, 
it is possible to present only a few selected examples typical of progress 
made in the fields of subject matter outlined in table II. 


AGRICULTURAL ECONOMICS, MARKETING, AND RURAL LIFE STUDIES 


The Federal-grant research program has contributed greatly to 
better farm operations and better living on the farm. Research in 


these fields ranges over a wide variety of subjects, from management 
and cost-of- -operation studies to the marketing of various farm com- 
modities, accident rates on the farm, use of health facilities by rural 
people, and many other fields of economic activity and rural-group 
problems. Summaries follow of a few of many such studies. 
Profitable outlets for Oregon livestock —Oregon ihe ge of cattle, 


sheep, and hogs now have reliable and comprehensive marketing 
information as a result of several years’ research carried on by the 

State experiment station. The research covers supply and demani 
factors, channels of marketing, out-of-State movements, seasonality 
of movements, and stockyard and auction marketing, as well as ap 
praising of available livestock marketing reports. As a result of this 
research the Oregon Extension Service is improving its market news 
service to keep livestock producers better sAcamet along lines men 
tioned. The study brought out, for instance, the importance of the 
California market for Oregon feeder steers and lambs, whereupon 
arrangements have been made by a State agency to get current infor- 
mation on California outlets. 
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era] TABLE I.—Distribution, by State, of Federal-grant funds authorized by the Hatch, 
total Adams, and Purnell Acts, title 1 of the Bankhead-Jones Act, and sec. 9, Research 
ma\ and Marketing Act, fiscal year 1950 


and 


‘ ) ate | Z Secs. 9(b) 1 | 

= Adams and | ,Titlel. | and 9(b)2 Total 
ring eae Bankhead- | Research and | Federal-grant 
ae 8 Purnell Jones Act | Marketi fund 
AOS Acts ! Sf | Me ng | inds 


Act 
sel) os Fis StS Seeks 
head Alabama. .- : : i ; $90, 000 


$118, 337. 56 $304, 490. 37 
so mie 42, 500 | 527. 20, 920. 04 | 66, 047. 90 
-0m- Arizona... Sa 90, 000 5, 499. 36 31, 490.04 | 136, 989. 40 
pur- (rkansas : y 90, 000 312. 76 | 98, 754. 263, 067. 46 
California __ ; 90, 000 | 91, 417. 48 | 276, 960. 09 
7 =e 90, 000 | 41, 742. 64 | 157, 798. 62 
Connecticut ‘2 | 90, 000 . 36, 090. 76 152, 349. 32 
Delaware --. --. ; mm 2H 90, 000 | 5, O54. 24, 301. 46 | 120, 356, 40 
Florida... ; ’ : E 90, 000 | 579. : 50, 946, 22 | 181, 525. 44 
EE titel boa riteunidaades eanees 90, 000 | 76.80 | 120,955.28 | 312,432.08 
Hawaili____. . i és 90, 000 | b9. 3g , 450. 128, 719. 79 
Idaho... .- ‘ whade’ 90, 000 9. 35, 604. 96 | 142, 194. 77 
Illinois... - dia 90, 000 5. 87 | 5, 872. 66 296, 819. 53 
Indiana : ; ‘ | 90, 000 3, 383. 88 | 37, 106. | 250, 490. 60 
SOU iiak scons tchiniy bat Won icc 90, 000 | , 752. & 89, 887. 30 | 254, 639. 67 
Kansas : P / 90, 000 . 54 | 57, 623, 214, 802. 24 
Kentucky | 90. 000 5, 404. 96 | 300, 527. 21 
Louisiana | 90, 000 919. 96 5, 178. 4 241, 098. 40 


Maine. - --- , 90, 000 , 124. OE 37, 979. 152, 103. 05 
Maryland : 90, 000 5 


; 35, 303. 01 | 5, O55. £ 171, 358. 55 
Massachusetts . . . _ . 90, 000 | , 787. 39 | 35. 7% 147, 538. 49 
Michigan - . 90. 000 270, 940. 33 
Minnesota . . wiveeh | 90, 000 244, 891.13 
Mississippi ae wis ae | 90, 000 | 569. 98 | 5, 794. 290, 364. 
Missouri ae Salad 90, 000 383. 63 | 3, 039. 285, 422. 
Montana... : 90, 000 7, 871. 46 | 142, 384. § 
Nebraska - - -. ; 90. 000 | 7 § 191, 976. 
| ee 90, 000 90. 21, 738. 114, 928. 
Ss New Hampshire... ..... ; i 90, 000 , 928. : , 101. 127, 027. : 
New Jersey - - - - ! j 90, 000 i’ 168, 868. ; 
New Mexico... .......-- ; a 90, 000 35. 36 34, 773. 18 141, 708. 
y to New York Jad ‘ 90, 000 224. 6: ; | 300, 916. 5! 
ae North Carolina -- -- . 90. 000 | 766. 5 08 | 358, 784. 5 
h in North Dakota teas 90, 000 28. 42 | 4, 318. 38 | 162, 465. 
aenene abe demiebaall 90, 000 337. 26 Wf 314, 283. 7 
nent Oklahoma._..___- pea 90, 000 | 367. 16 3 | 258, 298. 6 
°-OmM- Oregon . i> dines ua . out 90, 000 | 3 159, 135. 5 
Pennsylvania - - : odiad 90, 000 57, 876. 48 : 378, 240. 5: 
ura Puerto Rico... 2 d ; ‘a 90, 000 . 14 | 92, 283. 244, 365. 8 
# Rhode Island ss 90, 000 114, 500. : 
roup South Carolina. : 90, 000 248, O80 
South Dakota. --- | 90, 000 160, 650. 7 
lennessee. . 90. 000 293, 610. 
ttle, TexaS........-.... 90, 000 448, 749. : 
ti ; Raids kiateat ance 90, 000 2, 15 | 29, . 12 | 131, 479. : 
ing Vermont...........- 90, 000 078.01 | 29,190.60} 131, 268. 
, t] . Virginia a 90, 000 2, 941. 86 | US . 98 271, 280. 
Ae Washington ; ; ‘ 90, 000 | | 180, 355. 5¢ 
and West Virginia... __- € 90, 000 | 226, 841. 
oa Wisconsin _-.- . 90, 000 | , 152. 59 | 88, 024. 64 | 248, 177. 2: 
ality W yoming 90, 000 | 29.36 | 26, 069. 34 123, 898. 7 
} ap Total__- ss 4, 542, 500 | 
this Regional research fund ?___. _. phe aso 











2, 863, 708.00 | 3,£ | 11, 006, 207. 84 
, 000. 00 1, 250, 000. 00 


1ews Grand total. ‘ 4. 542, 500 | 2, 863, 708.00 | 4, 849, 999.84 | 12, 256, 207.84 
men 


* the ' Alaska received $15,000 Hatch, $7,500 Adams, and $20,000 Purnell funds; all other stations $15,000 Hatch, 


$15,000 Adams, and $60,000 Purnell funds. ; 
ipon ? These funds allotted to regional research projects recommended by the Committee of Nine, in accord- 
for- ance with procedures outlined in sec. 9 (b) 3 of the Research and Marketing Act. 
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TABLE II.—State agricultural experiment stations, Federal grant and non-Federal 
funds for agricultural research, 1949 expenditures by subject matter content 


| Feder: al ied Non-Feder: a| Total 


Agricultural economics and rural life studies: Farm man- | | | 
agement, marketing, rural life studies, prices, and other | | 
economic studies $1, 939, 5 | $1, 441,340 

Agricultural engineering: Farm structures, machinery, i 
equipment, and land development 15, 620 | 1, 436, 493 | 

Animal industry: Livestock breeding and management, | | 
livestock products, and animal diseases. | 2, 315, 003 | 9, 747, 700 

. Field crops: Breeding and production of cereals, fiber and | | | 
oil crops, potatoes, sweetpotatoes, tobacco, forage crops, | 
and pasture and range studies , 532, 983 | 5, 201, 439 | 

5. Farm forestry: Woodland management and forest product | | 
studies , 500 473, 695 | 

3. Horticulture Breeding and production of fruits, vegetables, | 
and ornamental plants | 530, 905 4, 549, 345 | 

. Soils and plant nutrition: Physical and chemical studies, | i 
plant growth and nutrition, and fertilizer requirements. | 873, 435 2, 502, 540 

. Plant diseases: General biology and control measures. - . - 517, 010 2, 109, 965 

Insects: General biology and control measures. . | 555, 310 2, 124, 005 

. Weed control: Studies on mechanical and chemical control | | 
measures | 97, 072 311, 260 

. Human nutrition and home economics: Foods, nutrition, | | 
and housing requirements , 102, 645 561, 160 | 

Basic biological and chemical investig: ations: Fundamental | | 
and processing studies involving plant and animal | | | 

products | 3, 485 1, 419, 305 
3. Re search planning, tec hniques and reserve: Planning and | 
coordinating research projects and reserve for special | 
research problems deve loping _— the year and pub- | 
lications ? 419, 110 | 8, 611, 695 9, 030, 





Total__...- ee __.........| 10, 603, 658 | 140,489,942 | 51, 093, 


1 This figure is larger than that indicated in table 10 of the Annual Ried on the Agricultural Experiment 
Stations for 1949 due to the fact that expenditures for major capital outlay in certain States are included in 
this report but not in table 10 of the annual report. 


Cotton channels from farm to mills studies —The Georgia Experi- 
ment Station undertook a marketing study on the buying practices 
and demands of mills using raw cotton. Four principal “marketing 
channels for cotton produced in the State were surveyed, and in- 
formation was compiled on the services performed and charges col- 
lected by ginners, buyers, warehouses, and transportation agencies. 
The data gathered are serving as a guide for southern stations for 
future regional partic ipation in this research. 

Milk distribution costs in Me »emphis.—The Tennessee station studied 
costs and margins in processing and distributing milk and relation- 
ships of various cost factors to operating expenses and net profits 
among seven milk distributors in Memphis, Tenn. Expenses of 
processing and delivering milk per quart equivalent ranged from 5.1 
to 8.2 cents for different dealers. Salaries and wages made up over 
half of the cost of milk distribution. Relatively efficient use of capital 
and labor by Memphis dealers enabled them to keep their average 
costs to one of the lowest margins in the United States. 

Economics of soil conservation.—From a comparison of farms that 
had farm-management records both in 1946-47 and in 1929-31, the 
Maryland station found that where farmers had conservation plans 
their row-c rop acreages were reduced by 22 percent as compared with 
a decrease of 3 percent for farmers without conservation plans. The 
former increased their perennial legume and grass acreages 27 per- 
cent as compared with 13 percent for farmers without conservation 
plans. Animal-unit carrying capacity of cropland and pasture was 
increased on the conservation-plan farms by 30 percent compared with 
9 percent for the other farms. 
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Indiana school costs—The Indiana Experiment Station has made 
a study of factors that should be taken into consideration in deciding 
how small or large rural schools should be. Analysis of the data 
obtained for each township in the State disclosed that school costs 
now comprise 49 cents of the taxpayer’s dollar, with many schools 
having very high per capita costs. Most of the differences in cost are 
attributed to the size of the school. The information obtained will aid 
citizens in the State to decide if they favor consolidation of rural 
schools, a subject in which there is State-wide interest. 


AGRICULTURAL ENGINEERING 


The agricultural engineers of State experiment stations are con- 
ducting investigations as to best methods of producing, harvesting, 
storing, and preserving farm crops. Ways and means and equipment 
are being sought whereby farmers can produce these crops at a fair 
margin of return and with less drudgery. Related research is in the 
fields of farm structures. Several examples of Federal-grant re- 
search in agricultural engineering follow. 

Better milk powder with new drier—After 10 years of funda- 
mental research by the Minnesota Experiment Station, its dairy de- 
partment has dev eloped a model milk drier that overcomes previous 
objections as to flavor in the manufacture of dried milk powder. In 
addition, the new drier produces dry milk that is denser and contains 
a minimum amount of air cells. This permits the packing of from 25 
to 50 pounds more powder per barrel. No bumping or shaking is 
necessary. A capacity-size unit of 800 pounds per hour can save 20 
barrels and liners per day. This unit, working at full capacity, can 
save a plant up to $16,000 a year, because filling containers takes less 
labor and more dry milk can be put into them than is possible where 
conventional driers are used. 

Self-cleaning screen for sprinkler irrigation—The screening of 
trash from water used in sprinkler irrigation has been a serious prob- 
lem. To keep sprinkler nozzles from bec oming clogged with the trash, 
the Idaho Experiment Station has developed a self-cleaning screen 
that will filter trash from surface waters before it can get into the 
sprinkler system. The device will save an estimated equivalent of 0.5 
man-hour per day per 40 acres for normal surface ditch waters. 

Mechanical sweetpotato digger developed —A Federal-grant project 
at the South Carolina Experiment Station has helped farm mechani- 
zation to progress in the South. With no machine ¢ ommeriially avail- 
able to successfully do away with the tedious job of “scratching out” 
sweetpotatoes, the South Carolina station undertook to build one. In 
the past 2 years the station developed a rod-type digger which over- 
came the fault of leaving too many potatoes covered with soil. In 
digging trials during the past season, the new machine exposed an 
average of 96 percent of the sweetpotato roots. When it becomes 
commercially available, this sweetpotato digger will reduce costs by 
an estimated $20 an acre. 

New automatic poultry feeder—The Pennsylvania Experiment 
Station has designed, constructed, and placed in use a fully automatic 
feeder for supplying fresh mash to poultry at predetermined intervals. 
Compared to hand feeding, the automatic feeder saves time and labor 
in feeding mash, assures a constant supply of fresh mash, reduces the 
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amount of feeding space necessary, and does not gather feathers or 
litter. It insures satisfactory feed consumption, egg production, body 
weight, and hatchability. Broilers eat about one-half pound less feed 
to produce a pound of meat than when they are hand-fed. 


ANIMAL INDUSTRY 


The State experiment stations are engaged in many phases of re- 
search on various species of farm animals. Numerous Federal- -grant 
projects are concerned with a wide range of animal problems. The 
following examples are descriptive. 

Small- and large-type Horaferda:Tha advantages of raising small- 
type Hereford cattle are being compared with those of raising the con- 
ventional-type Herefords in a 4-year experiment at the Colorado 
Experiment Station. At the end of the first 2 years, the small- -type 
steers at 741 pounds of feed for each 100 pounds of gain as against 
716 pounds consumed by the big steers. The smaller animals required 
an average of 193 days for finishing, gained 1.75 pounds a day, and 
finished at 692 pounds. The big steers took 10 days longer, gained 
2.13 pounds a day, and finishe dat 848 pounds. The smaller steers 
showed a tendency to yield higher atede't vareasses. Under certain 


range conditions there may be advantages i in using the smaller lines. 
Prelimin: ary data indicate that the rancher who has been carrying 
100 convential-type cows would need 116 of the smaller animals in 
order to sell the same number of pounds of beef as calves. The grass 
and forage needs of the two groups of cows would be about equal. 
Although the trials have 2 more years to run, present indications are 
that stockmen will have a sound basis for determining which type of 


Hereford to choose for their particular ranch conditions. 

Poisonous western range plant studied —Western livestock men are 
becoming increasingly alarmed about Halogeton glomeratus, a poison- 
ous plant found on ‘the western ranges and eaten readily by cattle and 
sheep. When eaten in quantity, the salt from the plant forms crystals 
of calcium oxalate that settle in the animal’s kidneys and liver. The 
Nevada Experiment Station has shown that there is little or no hope of 

salvaging sheep after the animal has eaten toxic amounts of the plant. 
There are certain stages of growth when this poisonous plant is ex- 
ceptionally dangerous. In the summer and fall the only safeguard 
is to keep sheep off the infested range until the oxalates are leached 
out by fall and winter rains and snows. 

Infectious abortion in cattle—Research at the Storrs station in Con- 
necticut, concerning infectious abortion in cattle, has established the 
fact that one of the causes of early abortions or “breeding trouble” 
is an organism known as Vibrio foetus. The Storrs findings offer 
evidence ‘that vigriosis is second only to brucellosis as a cause of abor 
tion in the cattle population as a whole, and is unquestionably the 
chief cause of abortion in brucellosis-free herds. 

Phenothiazine frees calves of nodular worms.—One of the problems 
faced by southern livestock growers is that of internal parasites of 

cattle. "Che Louisiana station found that phenothiazine, successfully 
wed in freeing sheep of internal parasites, was also effective in ridding 
calves of nodular worms. The Louisiana research indicates that phe- 
niki fed in small amounts can be helpful in reducing the number 
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of nodular worm larvae present about cattle barns and in reducing 
the sources of infection and reinfection of young animals. 

Oxygen for high-altitude chick hatching.—The New York (Cor- 
nell) station in 1944 reported experiments which showed that not less 
than 14-percent oxygen is required for adequate development of the 
chick feat On the basis of this information the Wyoming station 
sought to find out if lack of oxygen was the cause of poor hatches in 
high altitudes. It demonstrated that adding extra oxygen to the incu- 
bator increased hatchability. Similarly, the Colorado Experiment 
Station found that levels of approximately 23.5 percent oxygen and 
0.4 to 0.6 percent carbon dioxide are close to the practical optimum to 
get the biggest hatches and highest quality chicks at an altitude of 
5,000 feet. Several large Colorado chick hatcheries have adopted the 
controlled-atmosphere technique developed by the Colorado station. 

Breeding out egg blood clots—A survey of Illinois poultry flocks 
revealed that about 5 percent of the eggs laid were discarded because 
they contained “blood clots” more than one-eighth inch in diameter. 
Such eggs are ruled out as unmarketable and result in a heavy loss to 
flock owners. The State experiment station found that rigid genetic 
selection of breeding stock, plus proper feeding of flocks, could greatly 
reduces losses Sens blond-altt eggs. Application of the Illinois station 
research in this field throughout the United States could save an 
estimated $10,000,000 annually. 

Early-feathering strain of White Plymouth Rocks.—During the 
past 5 years the Kansas Experiment Station has improved the Kansas 
strain of White Plymouth Rock chickens. The birds are now 100 
percent pure for early feathering. Many defects, such as brown 
plumage, green shanks, and cross beaks, have been reduced materially. 
The demand for this strain of White Plymouth Rocks is increasing 
rapidly in the State and Nation. 


FIELD CROPS 


America’s ability during World War II to keep its national granary 
full was due in large measure to successful plant-breeding research and 
its application to field crops, such as corn, small grains, and forage 
plants. The Federal-grant program has made some outstanding con- 
tributions along these lines, often in cooperation with departmental 
research. A few examples are cited. 

Rice seed treatment increases yields —The Arkansas Experiment 
Station found through research how to control rice diseases by treat- 
ing rice seed with compounds called Arasan and Ceresan M, and with 
Yellow Cuprocide at planting time. Between 50,000 and 75,000 bush- 
els of seed rice were so treated in 1949. On the basis of 1 bushel per acre 
increase in yield, obtained through this treatment, $75,000 was added 
to the income of rice farmers in Arkansas that year. 

Cutting hay early yields higher protein content.—The factors affect- 
ing the composition and nutritive values of South Dakota range and 
pasture grasses and their cured forages have been studied by the State 
experiment station. The research showed that hay cut during the 
first week of July will have 3 percent more protein than hay cut in 
late July or August. Each ton of hay cut early would thus contain 
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60 pounds more protein. At prices paid in 1950 for protein concen- 
trate feeds, the saving made by early cutting w ould amount to $5 a ton. 

Lespedeza revolutionized Missouri’s agriculture—Of Missouri’s 
10,000,000 acres in Korean lespedeza, more than one-third were 
formerly in cultivated crops on erodible land. Korean lespedeza was 
first introduced into Missouri’s agriculture by the State experiment 
station’s research program. General adoption of the station- developed 
and rec siarunanebeel caine grain rotations has resulted in high gains 
in production of animal products. Using the low estimate o $10 
per acre for pasture, Missouri’s vast spread of lespedeza is annually 
worth $100,000,000. This does not include its value in reducing 
erosion, adding organic matter and nitrogen to the soil, or the value 
of seed harvested. 

Oats-breeding research.—Oats-breeding research, carried on cooper- 
atively with the United States Department of Agriculture, by the 
Iowa and Indiana stations has netted Iowa, Indiana, and midwestern 
farmers millions of dollars. Tama, Boone, and Control oats, rust- 
and smut-resistant varieties, have in their parentage Victoria, an 
introduction from South America that is resistant to crown rust and 
also to smuts. These Victoria derivations, distributed to Iowa 
farmers in 1941, were being grown on more than 90 percent of the 
Iowa oats acreage by 1945. ° Fic ‘toria and these derivatives, however, 


were found suse eptible to a new and very destructive species of blight 
(Helminthosporium victoriae), which appeared in 1944. Fortu- 
nately, a new program well under way at that time was developing 
oat varieties less susceptible to crown and stem rusts and at the same 
time resistant to the new blight through crossing of the Bond variety, 
introduced from Australia. Clinton, currently the most widel grown 


variety, and 11 other named Bond derivatives have been distri yuted in 
11 States. Shelby, derived from Bond x Anthony, is another new 
productive, stiff-strawed variety which is being increased for release in 
1951. It combines most of the good points of its parents in having 
high-quality grain and test weight. It is more resistant to smuts and 
more uniform in height and maturity than Clinton. Although not 
entirely resistant to race 45 of crown rust, Shelby yields have not 
been lowered much by that disease. 

In 1947, when Victoria blight practically eliminated oats in Indiana 
and sister States, the Indiana station released Clinton and Benton 
oats about a year ahead of schedule to meet the needs of farmers. 

Profits from alfalfa without losing stands.—In many sections of the 
country relatively high prices are paid for young alfalfa for dehy- 
dration purposes. The frequent cutting in the bud stage weakens 
the plants, and the tendency is for weeds to take over and crowd 
out the alfalfa. Trials carried on by the Oklahoma Experiment 
Station indicate that farmers can make a compromise to advantage. 
They can harvest one cutting in the bud stage and make later cuttin 
in the bloom stage for hay o or seed. This method helps maintain 
stands and prevents weeds from spreadin 

A legume for Vermont’s heavy soils Thotuinde of acres of land, 
considered practically useless because other legumes could not be 
adapted to the heavy clay soils in the State, will be planted to birds- 
foot trefoil as a result of research conducted by the Vermont Experi- 
ment Station. Other legumes proved almost complete failures. The 
station found that, because birdsfoot trefoil grows very slowly the 
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first year, it was desirable to have it clipped several times during the 
summer, or grazed carefully, to prevent it being crowded out by weeds 
or other fast-growing plants. Keeping such competition down, the 
birdsfoot trefoil established itself on the drained clay seils and showed 
that it could live a long time. It also responded well to liberal 
applications of superphosphate and potash fertilizers. 

New disease-resistant Burley tobacco.—The Tennessee Experiment 
Station, in cooperation with the Department of Agriculture, has 
developed Burley 1, a new disease-resistant, high-quality variety of 
Burley tobacco. This new variety combines the root rot resistance 
of Greeneville 6 and the fine-textured, thin-bodied leaf structure of 
Greeneville 10. It produces about seven more leaves per plant than 
common standard varieties. Burley 1 has yielded as well as the most 
popular standard variety in extensive field tests during the past 3 
years. Where the standard variety produced 30 percent of non- 
cigarette grade heavy red leaf, the new Burley 1 had only 21 percent 
of poor leaf, representing a gain of about 8 percent an acre for 
Burley 1. The increase of $59 an acre over other varieties could 
mean an increase of over $4,000,000 in Tennessee and of over $24,000,- 
000 in the Burley-growing belt. 

Black shank resistant tobacco—The Virginia Experiment Station, 
as a result of extended breeding and selection trials, now has 12 
strains of Vesta tobacco that are highly resistant to black shank, 
a disease that once threatened to wipe out tobacco growing in the 
South. In 1949 Vesta tobacco grown on black-shank-diseased soil 
yielded crops equal in quality and quantity to those obtained on clean 
soils from good but nonresistant lines. An estimated 14,000 acres 
of Vesta tobacco were planted in 1950 on land unprofitable for grow- 
ing nonresistant tobacco, thereby adding $7,000,000 to Virginia’s 
tobacco income. 

New rust-resistant wheat for central Texas—In 1938 the Texas 
Experiment Station began wheat-breeding work, in cooperation with 
the Department, at the Denton Substation. By 1945 the Westar 
variety had been developed and released. This high-yielding variety, 
with desirable milling and baking qualities, showed considerable leaf- 
rust resistance. In 1949 it was grown on 26 percent of the Texas 
wheat acreage. Recently, however, new types or races of leaf rust 
have developed and attacked Westar. 

In the meanwhile, plant-breeding research at Denton had resulted 
in development of a new Comanche-type variety named Quanah which 
is resistant to stem rust, leaf rust, and bunt. It is being released to 
growers in central Texas and is recommended for the central and 
rolling plains areas, but not for the high plains because it is not winter 
hardy. The Quanah variety has special significance from the national 
standpoint. It will be grown in those sections where leaf and stem 
rust often overwinters and develops into early epidemics that spread 
North. 

FARM FORESTRY 


Woodland management and forest product studies are assuming in- 
creasing importance in Federal-grant research at the State experiment 
stations. Some of this research is aimed at finding the cause of and 
preventive measures for tree diseases that are threatening some of our 
important species of shade trees. Other phases deal with helping 





2620 AGRICULTURAL RESEARCH AND RELATED SERVICES 


farmers find additional income through management of the farm 
woodlot, and through developing new uses for wood products. The 
following examples illustrate the nature of some of this research. 

Faster setting of wooden fence posts—A pile-driver type of ma- 
chine for rapidly setting fence posts has been developed by the Min- 
nesota station in cooperation with the Department. The machine does 
away with the need for digging post holes. It enables a three-man 
crew to set 40 fence posts an hour in contrast to 12 posts an hour, the 
number three men can set by hand. 

Retarding spread of oak wilt—Oak wilt is a serious fungus disease 
threatening increasingly the Nation’s oak trees. The Wisconsin sta- 
tion found that the oak-wilt organism can be spread underground 
from infected oak trees to healthy ones through natural root grafts. 
The station developed a simple method of breaking these graft con- 
nections with spades or chemicals. Where this method is followed in 
time, it can keep the disease from spreading. 

Compound for suppressing Dutch elm disease-—A chemical com- 
pound which suppresses Dutch elm disease has come out of research 
conducted by the Rhode Island Experiment Station in cooperation 
with a private tree research laboratory. The formula gives at least 
70-percent control on diseased trees growing in experimental plots. 
When applied in actual practice on trees in open or residential areas 
where the disease was known to exist, about 50-percent effective control 
was obtained by this method alone. The chemical treatment, applied 
to the root system, offsets the toxin produced in the sap stream of the 
tree by the Dutch elm fungus. It also alkalizes the soil and stimulates 
tree vigor. 

HORTICULTURE 


Research has brought remarkable changes in horticulture during 
the past decade. Public recognition of the nutritional value of vege 
tables and fruit in the diet no doubt was a major contributing factor. 
Although research that helps fruit and vegetable growers is as old as 
the experiment stations themselves, new problems constantly need 
solution. Reports on a few of many current horticultural projects 
carried on under Federal-grant funds follow: 

Four new peach varieties introduced by Michigan station—Plant 
breeders at the Michigan Experiment Station have introduced four 
new varieties of peaches as a result of 30 years’ research. The fourth 
and latest variety is called Fairhaven. It fills a gap between maturity 
dates of Red Haven and Halehaven, earlier varieties also developed 
by the station. Michigan orchardists now have in this series an oppor- 
tunity to grow new high-quality, firm-fleshed, good-shipping varieties 
of peaches that supply the market from early to midseason, or later. 

¢ ‘olor of bark may affect winter survival of trees -—The New Hamp- 
shire Experiment Station is studying whether color of the bark influ- 
ences the ability of fruit trees to survive winterkilling. The effects 
of black and white paints on cell structure of the bark and adjoining 
layers were compared. Despite a mild winter, severe winterkilling 
occurred under the black paint but not under the white. 

Sugar improves urea sprays for greenhouse tomatoes—The Ken- 
tucky Experiment Station made a study of the interrelationship of 
hormones and nutrients as they affect the quality and production of 
greenhouse tomatoes. When more than 5 pounds of urea per 100 
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gallons of spray were used the plant foliage was damaged. However, 
when equal amounts of sugar and urea were mixed in the spray, up 
to 50 pounds of urea per 100 gallons of water could be used without 
harm. The sugar in the spray increased the sugar content of both 
leaves and fruits of the tomato plant. The combination spray greatly 
improved the quality and flavor of the tomatoes. 

lant breeding saves eggplant industry.—F lorida is the leading 
eggplant producer among five States where this crop is commercially 
grown. In 1948 the combined value of Florida’s winter, spring, and 
fall crop of eggplants was $1,631,400. Recently, however, a fungus 
called Phomopsis, which causes tip-over, leaf blight, and fruit rot, 
made many of the commercial acreages useless for profitable eggplant 
production. In the past year, the Florida Experiment Station an- 
nounced that its plant breeders had developed two Phomopsis-resist- 
ant high-yielding varieties of eggplants. One is Florida Market, a 
winter and spring yielder, maturing in 83 days. The other is Florida 
Beauty, adapted for fall and early spring production, maturing in 
80 days. One 10-acre commercial field of Florida Market produced 
a satisfactory crop in central Florida in 1949, although neighboring 
fields suffered 50 to 100 percent losses from Phomopsis blight. 

More seed by planting onion bulbs upright—The New Mexico sta- 
tion is conducting a series of tests to determine cultural practices in 
the production of onion seed on irrigated land. So far, tests show 
that bulbs planted in high ridges instead of in flat beds are less sus- 
ceptible to bulb rot and produce higher yields of seed. Although it 
is common farm practice to drop bulbs at random into rows, the tests 
show that the vigor of plants and the yield of seed are increased 25 
to 30 percent when the bulbs are planted in an upright position. The 
best planting dates in New Mexico appear to be between September 
1 and 15. 


SOILS AND PLANT NUTRITION 


Knowledge on how to handle soils is basic to American agriculture. 
Great progress has been made under Federal-grant research in soils. 
A few examples follow : 

New soil test for phosphorus —A new method of chemical analysis 
of soil for available phosphate was developed by the California 
Experiment Station in a Federal-grant project. The new method is 
rapid and accurate. Data obtained from this test were satisfactorily 
correlated with pot tests and, subsequently, in fertility trials carried 
on cooperatively with the California Extension Service and the Soil 
Conservation Service of the United States Department of Agriculture 
on 68 different soil series throughout the State. 

What is organic matter?—In an attempt to learn more about the 
nature of organic matter, the Ohio Experiment Station has begun a 
fundamental study of soil organic matter, its maintenance, and de- 
composition on typical Ohio soils. To date it has found that the 
colloidal organic matter of Brookston soil yields only three com- 
ponents after extraction with normal pyrophosphate. One of these 
components has the characteristics of a carbohydrate; the other two 
appear to be organic nitrogen complexes. When more information of 
this nature becomes available for the major soil types, it will be pos- 
sible to recommend practices under which farmers may select the 
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specific crop, mulch, and other helps necessary to build up the organic 
matter and pr oduetivity of their particular type of soil. 

Right strain of legume bacteria important.—Although great ad- 
vances have been made in nitrogen application to the soil, legume inoc- 
ulation with bacteria still pays a handsome profit. But it is important 
to choose the right organism for inoculation. The Florida Experi- 
ment Station showed that White Dutch clover inoculated with superior 
strains of rhizobia had 33 pounds more nitrogen per acre than uninoc- 
ulated clover. Where an inferior strain was used, the inoculated 
clover showed only 1 pound of nitrogen gain per acre. Use of the 
superior strain in terms of money value aot a profit of $6.76 per 
acre over ordinary strains. 

Irrigation project aided by soil survey —The value of surveying 
ooth surface and subsurface layers of soil before irrigation areas are 
definitely laid out was demonstrated in a soil survey made by the 
North Dakota Experiment Station in the Missouri-Souris River area. 
On the basis of the survey, carried on in cooperation with the Recla- 
mation Service, 100,000 acres of land were eliminated from considera- 
tion for irrigation purposes. The area was shown to have a non- 
permeable subsurface layer which would have prevented absorption 
of irrigation waters and in a short time would have brought about 
chemical changes in the soil that would have made it unsuitable for 
irrigated crops. 

PLANT DISEASE RESEARCH 


Plant disease research, concerned with both general biology and 
control measures, has thrown much light on bafiling problems en- 
countered in the field of crop improvement. Federal-grant projects 
carried on by State experiment stations have been responsible for dis- 
closing a vast amount of knowledge that has served to assure high 
production of many different types of farm crops. The following 
are examples of recent research : 

“Black Patch” destruction of clover——The West Virginia Experi- 
ment Station, in cooperation with the Department, has established 
that a fungus disease causing black patch in sweetclover stands, with 
resultant failure of the crop, is caused by a seed-borne fungus that 
apparently produces no spores. The fungus may cause a seedling 
blight, as well as a blight of leaves, stems, and flowers. The disease 
is stimulated by high humidity and grows best at low temperatures. 
It is an important limiting factor in clover production in the moun- 
tain valleys of West Virginia. Under conditions of the South Branch 
Valley of the Potomac River in 1948 and 1949, black patch was very 
destructive to the leaves, stems, flowers, and seeds of red clover. Seed 
production was reduced considerably more than 50 percent in some 
fields, 

Apricot a hidden carrier of stone-fruit virus—Federal-grant re- 
seare a at the Utah Experiment Station, carried on cooperatively with 
the Department, has recently revealed that the apricot can serve as 
a symptomless carrier of the western peach virus. This virus is con- 
sidered the same as that causing the “little cherry” disease as well 
as “wilt and decline,” a more severe cherry ailment. Utah’s find- 
ing means that the apricot may easily serve as an undetected reservoir 
of this insidious virus, from which disease may spread to susceptible 
types of stone fruits. 
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Verticillium wilt of cotton can be spread through seed.—The Arizona 
station is carrying on research on how Verticillium wilt of cotton is 
spread. In the seed, the fungus causing this disease was found to 
spread through and between the cotyledons and in the stemlet support- 
ing them. Seeds from infected plants, placed in sterilized soil, pro- 
duced infected plants. The study established that cottonseeds from 
infected plants can carry the wilt and infect a new crop, and that cot- 
tonseed from infected fields should not be used for planting. 

New tomato disease spread by plantain—The New Jersey Experi- 
ment Station has had a new tomato disease under observation since 
1946. In New Jersey the disease is called internal browning, in Flor- 
ida it is called gray wall. The disease causes a brown corky tissue 
inside the fruit, especially in that part of the fruit nearest the stem. 
As much as 50 percent of the fruit in some fields has been rendered 
worthless. The station, in cooperation with the Rockefeller Institute 
and the Middlesex County Extension Service, has established that the 
disease is neither a weakness of any specific variety of tomato nor is 
it caused by nutritional factors. Instead, it appears to be associated 
with the presence of unusually severe strains of tobacco mosaic virus 
in the fruits. The virus was also present on some species of plantain 
weed, and in several outbreaks the infection was traced to the prox- 
imity of plantain-infested fields or to plantain near the coldframes 
in which the tomato seedlings were grown. Practical control of in- 
ternal browning was achiev ed when fields and coldframes were kept 
at a distance from diseased patches of plantain. 

Peanut diseases controlled with sulfur—F¥rom recommendations 
growing out of a Federal-grant study at the North Carolina Experi- 
ment Station on the « ‘auses, seasonal development, and control of pea- 
nut diseases, peanut grow ers in that State increased their profits by 
an estimated $3,000,000 in 1949. More than one-third of the growers 
used sulfur or sulfur-copper dust to treat peanut seeds and to dust 
plants in the field. 

Soil treatment helps beets fight root rot.—In trials at the Montana 
Experiment Station, retarded sugar-beet seedlings affected by black- 
root-rot disease showed remarkable recovery when transplanted to soil 
properly fertilized with balanced proportions of nitrogen, phos- 
phorus, and potash, or to soil to which adequate quantities of animal 
manure had been applied. Where only one of the three fertilizer ele- 
ments was supplied, the seedlings remained small. 


INSECTS AND ENTOMOLOGY 


Entomological research has provided one of the most important 
services to agriculture. At the State experiment stations such re- 
search covers a wide range of projects, many of which solve problems 
of immediate practical importance, whereas others are designed to 
advance fundamental knowledge about insects and their control. 
Range in the type of projects is given by the following examples: 

Better understanding of insect cuticle—The Minnesota Experi- 
ment Station, in cooperation with the Armed Services and the United 
States Public Health Service, is engaged in some fundamental studies 
concerning the nature of the insect cuticle. Information already ob- 
tained in this research has provided a better understanding of the true 
nature of the substance that encases insects. These findings have 
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made it possible to study the penetration of various insecticides 
through the cuticle so that the insect may be destroyed. 

Bait trap pin points cherry maggot control——The Washington sta- 
tion has developed a highly effective bait trap for use in determining 
relative abundance and dates of emergence of the cherr fruitfly. 
Ammonium carbonate is used in the trap. The device makes it pos- 
sible to tell the earliest emergence dates of the adult fly which fore- 
warns that the spray treatment should be commenced at once. Spray 
schedules synchronized with emergence as indicated by the trap made 
it possible for Yakima Valley growers to ship 978 carloads of cherries 
in 1949 without one lot being condemned because of the fruitfly. 

Tidal marsh mosquitos controlled with DDT —Research aimed by 
the State experiment station at reducing the tremendous mosquito 
population in the extensive tree-covered tidal marsh areas of Dela- 
ware has shown that spraying DDT by airplane is a successful contro! 
method. A dosage of 0.2 pound of DDT in 2 quarts of fuel oil per 
acre, applied by plane to mosquito larvae protected by a low forest 
canopy, Drotght an average kill of 90.5 percent. 

Killing nematodes boosts cotton yield.—W hen nematodes are present 
in soil on which cotton is grown, they injure roots and open passage- 
ways for the Fusarium wilt fungus to enter the cotton plant. The 
Mississippi station greatly reduc ed damage from wilt by killing the 
nematodes. Nematode-infested soils were fumigated with 20 gallons 
of ethylene dibromide per acre. Yields of cotton on the fumigated 
plots averaged 2,000 pounds per acre compared with yields of 210 
pounds per acre on the untreated check plots. 


WEED CONTROL 


Weeds are a No. 1 problem in the production of most farm crops. 
Control ranges all the way from improved cropping practices to the 
use of chemicals. Of the many Federal-grant projects seeking 
improvement along these lines, the following a are examples. 

24-D controls weeds in Ladino.—Garlic flavor in milk is a serious 
problem forthe dairy farmer. Preliminary results at the North Caro- 
lina Experiment Station show that wild garlic i in Ladino was reduced 
50 percent in a single year as the result of mowing in December, Janu- 
ary, and February, followed by an application of 2,4-D in March. 
These results suggest that wild garlic can be satisfactorily controlled 
in a Ladino clover pasture if the treatments are repeated for 2 years 
or more. 

What makes 24-D kill weeds?—The use of radioactive elements 
has brought plant scientists at the New York State Station (Geneva) 
a step closer toward lear ning what happens in plants when hormones, 
such as the widely used w eed killer ,2,4—D, are applied. In the experi- 
ment, radioactive 2,4-D was synthesized with carbon-14. Young red 
kidney-bean plants were treated with measured amounts of this radio- 
active growth regulator. On harvesting the plants at various in- 
tervals, the scientists learned how much of the radioactive carbon was 
absorbed by the plant and what happened to the rest. From one- 
fourth to three-fifths of the radioactivity was detected in the carbon 
dioxide given off into the air. Most of the radioactive carbon was 
present in the form of two compounds: Unchanged 2,4—D, and an 
unidentified compound which is water-soluble but which cannot be 
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extracted by ether from an acid-water solution. If enough of this 
new compound can be isolated, it may become possible to show the 
fundamental principle involved in plant-growth regulation through 
the use of hormones, as employed in killing weeds. 


HOME ECONOMICS RESEARCH 


Research in home economics has been carried out with the objective 
of serving the home and the families who live there. The scope of 
the investigations, whether fundamental or applied, has been dictated 
by the practical problems of everyday living, from the physical aspects 
of the home to the nutritional well-being of the family. A few of the 
many studies conducted along these Tines reflecting the range of 
research interest and applicability to practical homemaking are sum- 
marized below. 

Baking at high altitudes—Colorado homemakers who purchased 
commercially prepared cakemixes have found that these products, 
packaged in other States, were unsuitable for baking at the high alti- 
tudes of their own area. Reliable and standardized premixes for 
biscuits, waflles, pancakes, muffins, rolls, cookies, and cakes have been 
developed by the Colorado station for use at altitudes of 5,000, 
7,500, and 10,000 feet. The mixes are convenient, cost less than ready- 
prepared products, and have good storage qualities. 

Rural farm housing research.—The 12 State experiment stations in 
the northeastern States, with departmental cooperation (see chapter 
30), have completed a survey on farm housing, the first step in the 
regional housing research program. The ultimate objectives of this 
program are the development of space requirements for household 
activities and the development of functional housing plans providing 
for economical construction and maintenance. 

The findings of the research have been published in book form, pro- 
viding a wealth of information that is being used as a reference source 
in further research, by rural people interested in renovating or build- 
ing new houses, by extension workers, and by people engaged in 
building or reconstructing rural homes. Similar surveys and rural 
housing research is under way in the other regions. 

Cheese keeps vitamin-A potency.—The Oregon station has carried 
on research which showed that the vitamin-A potency of Cheddar 
cheese is remarkably stable during ripening and long-time storage. 
Aged prewar canned cheese, opened after the end of the war, had 
retained a vitamin-A potency of 7,200 International Units per pound, 
equivalent to that expected in good June butter. 


BASIC BLOLOGICAL AND CHEMICAL INVESTIGATIONS 


The history of both agriculture and industry in the United States 
is one of constant progress through new technologies. Federal-grant 
research has made many contributions in fundamental and processing 
studies involving plant and animal products. Summarized examples 
of current reports on research of this type follow. 

Motion pictures record starch gelatinization—An important by- 
product of ood research is the improvement of existing methods 
and the development of new ones. A recent example comes from the 
Nebraska Experiment Station, where starch gelatinization was studied 
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to help industry differentiate among starches and classify them accord- 
ing to suitability for different uses. The value of starch to industry, 
including the fermentation and baking industries, is dependent on its 
peculiar ‘abilit y to swell when heated with water. This process, called 
gelatinization, is complex and varies widely in different starches. 
Procedures for watching a starch granule while it was being heated 
with water were not available when the studies began. A method was 
first developed of sealing a suspension of starch under the cover glass 
of a microscope slide so the entire gelatinization process could be 
watched. Pictures were taken at different stages which gave some 
needed information, but this method was not “entirely satisfactory 
because what happened was too fast for the eye or camera to follow. 
Methods were then developed to have motion pictures made of the 
process. These records provide highly useful and instructive and 
provided research and industrial chemists with a complete step-by- 
step picture of the behavior of different starches while gelatinization 
is taking place. 

A step ahead in plant genetics —The Connecticut Agricultural Ex- 
periment Station at New Haven has found that single- -gene mutants 
with double effects, as, for example, a gene which affects both the color 
of the corn seed as well as the color of the corn plant, may be used to 
isolate other genes which control only the plant’s color. These “extra” 
genes for plant color have been shown to have a direct influence on 
bringing about hybrid vigor in the genetic crossing of plants. They 
apparently are one of the basic potentials for plant improvement. 

New sweetpotato products introduced.—The Alabama Experiment 
Station in its research has developed several new products made from 
sweetpotatoes. Among these are Alayam candy, Alayam snacks, and 


Alayam breakfast foods. In a Nation-wide survey completed in 1950 
by the Alabama station and the pees consumer reactions to 


these new products were shown to be highly favorable. Thus, the 
Alabama station has indicated new potential market uses for an 
important southern food crop. 

Protecting farm drinking water—To give rural home owners guid- 
ance in locating septic tanks and wells at safe distances apart to 
protect drinking water from contamination, the Massachusetts Ex- 
ie ym Station undertook survival studies of the organism 

‘scherichia coli. This organism is the common indicator of sewage 
pollution of water supplies. The study showed that few organisms 
penetrated into the light, sandy soil of disposal fields, and that these 
did not survive longer than a few days. ‘one were found more than 
5 feet from the disposal lines. The results can be used as a gage for 
determining soil penetration of disease-producing intestinal bacteria, 
such as typhoid and dysentery bacilli. £. coli cannot, however, be 
depended upon as an indicator of safety from the virus causing infan- 
tile paralysis, which has been found in sewage but whose ability to 
penetrate and survive in soil is unknown. 

New milk preservative for butterfat test —The milk of an individual 
cow, or of a herd, loses about 0.05 percent in test value ov ernight. To 
prevent such loss, various chemical preservatives are in use in the 
dairy industry. The Maine Experiment Station recently found that 
acetophenone, used either alone or in combination with other preserva- 
tives, extends to 15 days the period within which composite samples of 
milk can be preserved for subsequent testing over a period of 15 days. 
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By the use of this preservative, commercial composite samples of milk 
can be protected against fat loss and farmers may be paid more 
accurately on the actual fat content of the milk produced by their 
herds. 


SECTION II—THE COOPERATIVE REGIONAL RESEARCH PROGRAM 


The program of cooperative regional research specifically author- 
ized by title I, section 9 (b) 3, of the Research and Marketing Act, 
represents a major segment of the total research program undertaken 
by the State agricultural experiment stations with funds appropriated 
for 1948, 1949, and 1950 ander the provisions of section 9. Under the 
provisions of section 9 (b) 3 not more than 25 percent of the sums 
appropriated for any fiscal year under section 9 may be allotted to 
the States for cooperative regional projects in which two or more 
State agricultural experiment stations are cooperating to solve prob- 
lems that concern the agriculture of more than one State. 

The experiment stations may also use their direct grants under 
sections 9 (b) 1 and 9 (b) 2 for cooperative research, as well as for 
research directed to the solution of problems of primary concern to 
the individual States. It is significant that over one-third of these 
direct grants have been used by the stations for the further support of 
the regional research program. The remainder of the direct grants 
have been employed by the experiment stations to expand and intensify 
the research program on the most pressing problems confronting the 
agriculture of the respective States. 

The regional research program is also supported from State appro- 
priations, other non-Federal funds, and small allotments of Federal- 
grant funds other than RMA section 9 funds. The total support from 
funds other than the regional research fund is approximately $3 to 
each $1 of section 9 (b) 3 funds. The cooperation of research bureaus 
and agencies of the United States Department of Agriculture has also 
played an important role in the formulation and operation of these 
regional investigations. This effective cooperation has been supported 
chiefly through the provisions of section 10 (b) of title I of the 
Research and Marketing Act. 

Selection and approval of regional projects—The cooperative 
regional projects are recommended by a committee of nine persons 
who, in accordance with the law, are elected by and represent the 
directors of the State agricultural experiment stations. ‘The member- 
ship of the committee includes one administrator of research in home 
economics at large and two experiment station directors representing 
each regional association of directors. The regions, including the 
stations in each, are as follows: North central region : Illinois, Indiana, 
Towa, Kansas, Michigan, Minnesota, Missouri, Nebraska, North 
Dakota, Ohio, South Dakota, and Wisconsin; northeastern region: 
Connecticut, Delaware, Maine, Maryland, Massachusetts, New Hamp- 
shire, New Jersey, New York, Pennsylvania, Rhode Island, Vermont, 
and West Virginia; southern region: Alabama, Arkansas, Florida, 
Georgia, Kentucky, Louisiana, Mississippi, North Carolina, Okla- 
homa, Puerto Rico, South Carolina, Tennessee, Texas, and Virginia; 
western region : Alaska, Arizona, California, Colorado, Hawaii, Idaho, 
Montana, Nevada, New Mexico, Oregon, Utah, Washington, and 


Wyoming. 
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Regional projects are formulated and recommended to the Com- 
mittee of Nine by the regional directors from a wide range of regional 
problems. A director is designated by the regional group to serve 
as the regional administrative adviser for a given project. e organ- 
izes a regional technical committee composed of one or more technical 
workers representing each station and departmental agency cooperat- 
ing in the project. The technical committee plans the regional re- 
search, prepares estimates of the funds needed, and the administrative 
adviser transmits the project outline and budget to the regional direc- 
tors. The regional directors review, adjust, and recommend to the 
Committee of Nine the regional projects which they approve. These 
are forwarded to the Committee of Nine which reviews the proposals 
from the four regions, adjusts the budget proposals within the total! 
of funds available, and recommends such projects as are eer to 
the Secretary of Agriculture. After adjustments are made within 
the total of funds appropriated in support of approved regional] 
projects during the year, allotments of moneys to individual stations 
are made by the Department and paid by the Secretary of the Treasury 
upon warrants of the Secretary of Agriculture. 

Subjects under investigation.—Special emphasis has been given in 
the regional research program to subjects that were of major impor- 
tance in the development and legislative history of the Research and 
Marketing Act, and those covered by its specific provisions. The 
requirements of section 11 that not less than 20 percent of the funds 
appropriated under section 9 (a) shall be used for conducting market- 
ing research has been exceeded at all times. Currently, more than 
one-third of the cooperative regional program and more than one- 
fourth of the entire section 9 program consists of research in the mar- 
keting of principal farm oa including cotton, fruits and vege- 
tables, livestock and wool, milk and dairy products, potatoes, and 
poultry and eggs. The main objectives of research in this field are to 
reduce marketing costs, including the spread between producer and 
consumer; to reduce waste and spoilage and thereby improve the 
quality of products reaching the consumer; and to expand market 
outlets. 

Another field of major importance deals with problems in human 
nutrition, including the nutritive value of foods, and research relating 
to the design, development, and more efficient and satisfactory use of 
farm homes and farm buildings. This research contributes to rural! 
welfare and rural life through improved health, living conditions, 
and efficiency in the daily operation of the home and farm. 

With 800 different types of farming areas in the United States, plant 
breeding and production practice improvement are receiving major 
emphasis in the regional programs. For example, cotton production 
presents a series of major problems to farmers in the Cotton Belt 
States: Development of varieties adapted to communities; procure- 
ment of superior seeds; insect and disease control; mechanical harvest- 
ing methods; what to do with unsuitable land that has been going out 
of cotton; and development of marketing methods and programs that 
will assure good cotton markets at home and abroad are all getting 
research attention in the southern region. Similar problems loom in 
the case of other major crops, including the cereals, and also pasture 
and forage. The regional research programs, therefore, give priority 





om- 
nal 
rve 
yan 
ica] 
rat- 

re- 
tive 
rec- 
the 
1ese 
sals 
ota! 
1d to 
thin 
nal 
ions 
ury 


nh in 
por- 
and 
The 
inds 
ket- 
han 
one- 
nar- 
ege- 
and 
‘e to 
and 

the 
rket 


ma 
ting 
e of 
ura! 
ons, 


lant 
ajor 
tion 
Belt 
ure- 
yest- 
oul 
that 
ting 
mi 
ture 
rity 


RESEARCH AT STATE AGRICULTURAL EXPERIMENT STATIONS 2629 


to fundamental genetics, improved production methods, and proc- 
essing and marketing. 

Regional research is in progress to develop beef cattle that will make 
more rapid and economical gains, have better carcass quality, higher 
fertility, and longer life. Considerable progress is already reported 
from this research in which 32 stations and the Bureau of Animal 
Industry are engaged. Teas 

The improvement of dairy cattle through breeding is likewise 
receiving attention by regional groups of experiment stations. The 
economic future of dairying is dependent upon an increase in the pro- 
ductive level of dairy herds, solutions to problems of sterility and 
related breeding difficulties, and the development of new breeds, 
particularly for the southern region. Of benefit to the poultry indus- 
try is a large-scale cooperative study of the merits of hybrid chickens. 

New impetus is being given to research aimed at the conservation, 
maintenance, and restoration of the productivity of soils to produce 
the required volume at low cost and yet furnish the nutritive qualities 
needed by human beings and livestock. 

The directors and research workers of the experiment stations look 
upon the regional research programs as a forward step for the over-all 
benefit of agriculture. The enabling legislation has provided an effec- 
tive mechanism for more fully utilizing the services and skills of the 
leading technical experts at experiment stations and in the Depart- 
ment in the fields under investigation. Services, facilities of lands, 
buildings, and equipment are thus pooled for a concentrated effort to 
solve major problems. 

Cooperative regional research provides an effective device for avoid- 
ing unnecessary duplication and overlapping of work within the 
cooperating States. It makes possible the degree of planning and 
replication needed. It facilitates the simultaneous gathering and 
interpretation of data by groups of States under uniform procedures, 
thereby insuring the comparability of results and the more rapid 
solution of problems. The sum of results acquired in a few years 
through cooperative regional effort can give a sounder basis for con- 
clusions than many years of separate and isolated studies. 

Cooperative regional research permits a division of labor among 
the participating agencies. A distinctive phase of the problem can 
be assigned to one institution having the faclities and know-how to do 
the most effective job for the region as a whole. Thus, one experi- 
ment station currently serves the research needs of the entire Cotton 
Belt as a center for the study of wild species of cotton. These have 
potential value for the improvement of present types of cultivated 
cottons and the creation of new types for new uses. Similarly, each 
of the stations cooperating in the Neweastle disease project has 
selected one or more phases of the problem for special study. This 
insures simultaneous advance in knowledge on all important aspects 
of the problem. 

The following descriptions of projects under the cooperative re- 
gional research program include the title of each project that was 
active during the fiscal year 1950; a brief statement of the scope and 
progress of the research ; and the cumulative and current expenditures 
and allotments of section 9 (b) 3 and of State and other funds, the 
latter covering all sources of funds available for allotment to projects 

78552—51—vol. 3——52 
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at the discretion of the directors of the experiment stations. Data on 
actual expenditures for 1950 are not available as yet, hence only the 
amounts of the allotments for that year are shown. The projects are 
grouped by major subjects of research. 

In addition to the projects that are listed and described, small allot- 
ments of section 9 (b) 8 funds were made in 1950 to permit the organ- 
ization of cooperative regional research dealing with the following 
subjects: Marketing livestock in the South; the nutritional status of 
people in the South; economic aspects of soil conservation in the 
Midwest; the improvement of pastures and forage crops in the South; 
the influence of soil properties on the production and composition of 
forage crops in the South; the breeding, culture, and storage of smal! 
grains in the South; the breeding and production of sweetpotatoes: 
and the eradication and control of weeds. These projects will be 
active in 1951, and reports of progress and expenditures will be availa- 
ble at the end of that year. The aggregate of expenditures of section 
9 (b) 3 funds for the projects included in this group will not exceed 
$9,500. 


MARKETING OF CoTTon 


SovurHEeRN Recion: In cooperation with the Bureau of Agricultural 
Economics and the Production and Marketing Administration. 


Project title: Regional Cotton Marketing Research (including 
cottonseed and other products) (No. SM-1). 


Scope and progress.—The objectives of this regional study coopera- 
tive among 11 cotton-producing State experiment stations and the 
Department are to (1) analyze the factors affecting consumption: 
(2) analyze the pricing mechanism; (3) investigate the adequacy of 
market information; (4) determine and analyze factors affecting costs 
and efficiency in marketing; (5) explore the opportunities in new 
marketing methods; (6) explore the opportunities for new and ex- 
tended uses; (7) analyze the effects of Government programs and of 
restrictive and regulatory measures; (8) analyze the factors affecting 
competition; and (9) determine means of identifying, maintaining, 
and improving quality. The respective stations and Federal agencies 
taking part in this research have undertaken specific segments of it. 
Each segment fits in with the over-all objectives. 

It has been found that one-variety cotton communities have made the 
greatest progress among the larger producers. The one-variety pro- 
gram appears to have aided generally in increasing the degree of 
varietal standardization and in encouraging the use of better-quality 
. seed for the growth of varieties of cotton needed for better spinning. 
Producers in organized one-variety groups as well as cotton farmers 
in general are better informed as to the quality of their product and 
of market prices. But even with these improvements, the one-variety 
program has not as yet brought about the marked change desired in 
marketing. 

Data now being secured in the study of mill requirements will be 
useful to both the cotton trade and cotton producers. It will indicate 
the type of cotton preferred by mills for the manufacture of various 
end products. This information will also aid in determining the 
most desirable method for moving cotton from farms to mills. The 
oil-mill study has revealed many problems associated with procuring 
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and processing cottonseed. A pilot study of charges and services 
involved in the marketing of cotton through various channels has 
indicated rather wide variations in marketing practices in different 
areas of the Cotton Belt. A need for expanding this study is shown. 
In the investigation of charges and services involved in the marketing 
of cotton through various channels, information is being obtained on 
such items as ginning services and charges, storage an compression 
practices and charges, and buying practices and charges. See also 
work project RM: a—228, page 855 of chapter 10. 
Publications —Thirteen scientific reports or bulletins. 


Sec. 9 (b) 3 State and 





funds other funds 
—_— —_————_—-— ————_ ----—- —$—$——————— —_—— _——-' 
Expenditures and allotments, July 1947 to June 30, 1950__. | $74, 186 | $90, 114 


Allotments, fiscal 1950___ -..- Sa ae aie rie ncaa alae ah res ges ote 30, 000 38, 522 
| 


MARKETING OF Fruits AND VEGETABLES 


Limited study in this field indicates that the consumption of fruits 
and vegetables may be increased substantially through modification 
of marketing practices. Many of these crops are harvested during 
warm weather and travel long distances to market. Waste and spoil- 
age have been unnecessarily high. The several regional projects de- 
scribed hereafter, as to scope and progress of work, cover investiga- 
tions of methods for reducing losses of perishables; methods of meas- 
uring and retaining quality in the marketing process; studies of alter- 
nate methods of handling; consumer preferences as to grading prac- 
tices, varieties, packaging, and processing; and other aspects of the 
over-all problem. 

Two or more State agricultural experiment stations in each of the 
four regions are cooperating in these investigations with the various 
research bureaus aad agencies of the Department as listed under each 
project title. See work projects RM: a-165, chapter 26, and 191, 
chapter 12, for additional information. 


Nort Centrrat Recion: In cooperation with the Bureau of Agri- 
cultural Economics, Bureau of Human Nutrition and Home Eco- 
nomics, Production and Marketing Administration, and Farm 
Credit Administration. 


Project title: Influence of Consumer Acceptance on the Marketing 
of Fruits and Vegetables (NCM-2). 


Scope and progress—Experiment stations of the north central 
region are cooperating in this regional study with various Department 
agencies in an effort to determine the various factors which influence 
consumer acceptance of fruits and vegetables. The first study dealt 
with apples. Although widely grown in the north central region 
they suffer competition with western apples, bananas, grapes, oranges, 
and other fruits. Apples purchased in retail markets throughout 
the region were shipped to a central point for intensive study as to 
appearance and condition with respect to bruises, insect injury, tex- 
ture, flavor, precentage of edible flesh, and other factors that might 
affect consumer acceptance. Later studies were made of apples from 
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orchard to market to determine where deterioration occurs. Infor 
mation has been obtained on the retail handling of apples in cit, 
markets, along with data on buying and selling prices. Factua! 
information was obtained on the damage and injury to apples at 
various stages in the marketing process from grower to consumer. 
Preliminary analysis of the data indicates the need for more carefu! 
grading and handling to bring apples to the consumer in attractive 
and sound condition. 


Publications.—One mimeographed report and one manuscript. 


| See. 9 (b) 3 State and 
funds other fund 


Expenditures and allotments, July 1947 to June 30, 1950 
Allotments, fiseal year 1950 


NorTHEASTERN Reoion: In cooperation with the Bureau of Agricul- 
tural Economics; Bureau of Plant Industry, Soils, and Agricultura| 
Engineering; and the Production and Marketing Administration. 


Project title: Marketing and Distribution from Harvesting to 
Consumer, Including Processing of Fruits and Their Products 


(NEM-2). 


Scope and progress—Cooperative studies to improve the marketing 
of fruits in the northeastern region are being made by six experiment 
stations of the area and the Department. ‘The research includes in- 
vestigations of prepacking and merchandising, the extent and effect 
of bruising on sales of apples, costs and margins in processing, and 
methods and costs of grading and packing apples. The study also 
includes inquiry on the marketability of peaches in relation to varying 
quality, and the effect of retail handling and selling methods on sales. 
Findings are briefly as follows: 

Analyses of sales of packaged and bulk fruit, including apples. 
cherries, peaches, pears, plums, and prunes, show that only a smal! 
number of the fruits grown and marketed in the Northeast are 
adapted to consumer packaging. Even when the same price was 
charged, consumers purchased bulk fruits in greater volume than 
packaged fruits. The cost of packaging averaged about 5 cents per 
package and spoilage was greater in the paces There are some 
savings in labor costs, however, if certain fruits are handled in pack 
aged form in self-service stores. A study of the use of consumer 
packaging of fruits in 542 retail stores showed that although near!) 
three-quarters of the dealers had had some experience with this 
method of selling, they were by no means unanimously in favor of it. 
Many changes in present organization and equipment, and the solu- 
tion of problems encountered, will be needed before large-scale dis- 
tribution of northeastern fruits in consumer packages can become 
general. 

A survey on the effect of brusing on sales of apples substantiated 
consumer preference for bruise-free apples over those showing 
moderate bruising, although less discrimination was shown in some 
instances than might be expected. Wide variations in the cost of 
sending and packing apples were found in a preliminary study on 
17 farms. 
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Publications.—Seventeen bulletins, trade journal articles, and 
mimeographed reports. One bulletin was reprinted in six leading 
trade ‘tear? — with marketing of fruit and truck _— 


Sec.9(b)3 | State and 





funds other funds 
Expenditures and allotments, ee 1947 to June 30, 1950_. Ca : $22, 230 $94, 994 
A TRSIUR UNE GUODS aa rand cob cna an pki ana ke wees ENS 12, 000 40, 074 


Western Reoion: In cooperation with the Bureau of Agricultural 
{conomics and Production and Marketing Administr ation. 


Project title: Improving the Marketing of Western Deciduous 


Fruits (WM-2). 


Scope and progress.—The basic problem of western deciduous fruit 
growers is to meet competition from increasing production of all 
fruits during periods of declining purchasing power. Information 
is needed concerning the com vetitive relationships of various fruits 
for the consumer’s dollar, andl of the most profitable market outlets. 
Six agricultural experiment stations of the western region and the 
Department have begun cooperative research to determine the nature 
of the demand for deciduous tree fruits, with some emphasis on de- 
mand interrelationship between major varieties of each kind of 
deciduous fruit. The cooperating agencies are gathering data on 
sales, prices, and availability of supplies. Several years will be re- 
quired to complete this phase of the study. 


Sec. 9 (b) 3 | State and 
funds other funds 








} 
Allotments, fiscal 1950_____- pic inet nieen eeeD aie See $4,000 | $5, 000 





Western Recion: In cooperation with the Bureau of Agricultural 
Economics, Farm Credit Administration, and Production and Mar- 
keting Administration. 


Project title: Marketing Peaches of Improved Quality (WM-3). 


Scope and progress.—In this regional study, basic consideration was 
given to harvesting, handling, and marketing of peaches with a view 
to determining factors which limit their acceptability to the consumer. 
Ways and means of presenting a sales-stimulating product were de- 
veloped. Three consumer preference and demand studies regarding 
maturity of peaches were carried on from 1947 to 1949. In 1947 a 
part of a carload of peaches was shipped to Minneapolis to test con- 
sumer preferences as to maturity, and in 1948 similar shipments were 
made to Minneapolis, Des Moines, and Kansas City. 

In those 2 years the fruit was sorted at the shipping point by stages 
of maturity. When the fruit arrived at the atid stores the peaches of 
different maturities were placed on sale side by side at the same price 
per pound. Peaches of the ripe maturity in these two tests outsold 
the other maturities. In 1949 the peaches were again sorted accord- 
ing to maturity, not at the shipping point, but in the retail stores. A 
price differential between various stages of maturity was set varying 
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from 1 to 3 cents a pound. Even with higher prices placed on the 
ripe and firm-ripe peaches, consumers still bought the ripe peaches 
in preference to the less-ripe peaches. Experience during 1947 and 
1948 indicated that peaches would advance about one stage of maturity 
from shipping point to the retail store. These studies indicate that 
producers in the intermountain peach areas should pick and ship their 
peaches in the firm and firm-ripe stages so they will arrive at retail 
in the firm-ripe and ripe stages. 

An additional study under way in the Milwaukee area will conclude 
the project. 

Publications —Four publications issued; two manuscripts pre- 
pared for additional abibicntioas. 


Sec. 9 (b) 3 State and 
funds other funds 


Expenditures and allotments, July 1947 to June 30, 1950 ara : $24, 063 | $17, 758 
Allotments, fiscal 1950 eek cala anes ERS ‘ 9, 700 7, 30 


SourHerN Recion: In cooperation with the Bureau of Agricultural 
Economics, Production and Marketing Administration, and Farm 
Credit Administration. 


Project title: Marketing Citrus Fruits (SM-4). 


Scope and progress.—The Florida and Texas Experiment Stations 
and the Department are cooperating in developing information fun- 
damental in solving problems confronting the citrus industry and in 
meeting the demands of the consuming public. The major objectives 


are: (1) To determine the costs of marketing and the factors affecting 
them at the various levels of trade, i. e., shipping point, wholesaler, 
jobber, and retailer; (2) to determine the demand pattern, by kinds 
of fruit and kinds of citrus products at the consumer level; and (3) to 
explore the need for centralized selling and the integration of fresh 
and processed sales. 

Wide variations in costs of processing and packing citrus have been 
found in both Texas and Florida. For example, approximately 20 
percent of the Florida firms studied had a cost of less than 80 cents per 
bruce box for packing and selling oranges, whereas approximately 12 
percent had a cost of more than $1 per bruce box. Results for Texas 
were somewhat similar. More than 20 percent of the canneries had a 
cost of less than $1 per case for canning, selling, and warehousing 
orange juice. More than 13 percent had a cost of over $1.40 per case. 
Two of the factors causing these wide variations in costs are: (1) The 
integration of the fresh and processing operations, and (2) the volume 
of fruit handled. Integrated Florida firms had about 5 cents per 
bruce box lower cost for packing and selling oranges and 3 cents per 
case lower cost for canning and selling orange juice than firms per- 
forming only one operation. The processing and selling cost of can- 
ning firms with a volume of less than 700,000 cases exceeded that of 
firms with a volume of over 1,400,000 cases by 19 cents per case. Re- 
sults of the study indicate that firms with high costs should be able 
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to lower their cost in line with more efficient firms. Many firms are 
applying these findings. 

The consumer preference and demand phases of the regional study 
have created particular interest among the processors. Charts show- 
ing the elasticity of the demand for the various products and the 
competition between citrus products and the commodities compet- 
ing with citrus fruits have been prepared. It was found that the 
demand varies in elasticity not only with different income levels but 
with different products. Results of studies on pound versus count 
selling have shown that customer reaction is about the same for both 
methods. 

Publications —Eight scientific papers, reports, and bulletins. 


| Sec.9(b)3 | State and 














funds | other funds 
| 
‘i cots incirinkcbignkoney $$ | es 
Expenditures and allotments, July 1947 to June 30, 1950 ab ie $17, 419 $61, 653 
PE IONS DOM Sashes bec acckc cles bocdlcceluadasckead bans Shilo 10, 000 36, 424 





WESTERN REGION: 


Project title: Desert Grapefruit Marketing Routes in Relation to 
Growers’ Returns (WM-8). 


Scope and progress.—This regional activity, undertaken by the 
Arizona and California Experiment Stations, was completed June 
30,1950. It shows that the market for desert grapefruit lies primarily 
in the West. It is only early in the shipping season (Octeber) and 
again after May 1 that the desert area is bie to compete in midwestern 
and eastern markets. Shipping costs have been one of the major 
obstacles confronted by the desert growers. Whereas the freight rate 
has been based upon an estimated weight per box of 76 pounds, it 
ae should have been only 70 pounds as determined by weighing 
14,000 bags. The acceptance of this new weight by the railroads, the 
Transcontinental Freight Bureau, and trucking lines saves the indus- 
try approximately $75,000 a year. A detailed analysis of tree-to-car 
hailing costs shows that the costs of packing grapefruit has in- 
creased from approximately 45 cents per packed box in 1938-39 to 
nearly $1 in 1947-48. Most of the increase in packing has been in 
materials and labor. The variation in costs among the packing houses 
studied ranged from 65 cents to $1.12 a box. A study of costs of bulk 
handling methods of moving the fruit from the orchard to packing 
house showed substantial savings over the usual method of handling 
in field boxes. One packing house saved $23,000 in 1 year on a volume 
of 700,000 field boxes. In cooperation with industry, a new type of 
paperboard shipping box for citrus was developed and tried out in test 
shipments to midwestern markets. Another development resulting 
from the work is that of the yellow mesh bag for grapefruit insteac 
of the red bag commonly used. Consumers indicated a strong prefer- 
ence for the yellow bag and it is now being used by Texas packers. 
Data obtained in a study of 518 retail stores in Los Angeles of the 
retail mark-up for grapefruit and competing fruits have been sum- 
marized and a report is being written. 
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Publications —Eight experiment station reports; five articles | 
trade journals. 


Sec.9(b)3 | State and 
funds other fund 


Expenditures and allotments, July 1947 to June 30, 1950 $35, 
Allotments, fiscal 1950_...... oot See Ohaiade DS ahh babble welll debe was en 





NortueastTern Reoion: In cooperation with the Bureau of Agricu! 
tural Economics, Production and Marketing Administration, ani 
Bureau of Plant Industry, Soils, and Agricultural Engineering. 


Project title: Handling, Distributing, and Marketing Vegetables 
and Vegetable Products at All Stages from Harvest to Ultimate 
Consumer (NEM-3). 


Scope and progress.—The basic aim of this cooperative researc), 
between three northeastern State experiment stations and the Depar' 
ment is to develop ways and means whereby nutritious, high-qualit) 
vegetables can be grown and made available to the public in quanti- 
ties assuring reasonable cost to consumers, reasonable profit to growers, 
and gains to distributors and marketers through more efficient hand 
ling. Detailed studies are under way to develop more precise physica! 
measurements for grade and quality in fresh and processed beans, 
peas, sweet corn, and tomatoes. Other studies go into economic con- 
siderations of packaging versus the bulk handling of vegetables, also 
the development of further improved methods of packaging, storing, 
and handling garden produce. 

According to this study, sales of vegetables in consumer packages 
did not exceed bulk sales when sold at the same price. They declined 
substantially when the price of the packages was increased over that 
of the bulk product. Costs of packaging were about 4.5 cents per 
package in transparent film bags and about 5.2 cents in overwrapped 
containers. 

An instrument known as a succulometer has been developed and 
widely evaluated as an additional means of measuring the fresh or 
orocessed quality of sweet corn and other horticultural produce. 
isher pressure relationships on quality have been studied in asparagus 
and beans. Methods for measuring quality in asparagus, green and 
wax beans, and sweet corn have been developed to the point that they 
may be recommended for inclusion in grades and standards. Field 
tests of the use of these methods were conducted in a number of States 
of the region in a specially equipped mobile laboratory. 

Studies comparing air blast and vacuum precooling of vegetables 
as compared with still air have been completed. Air moving at the 
rate of 600 feet per minute cooled 1-pound bunches of broccoli in 20 
to 25 minutes, whereas 414 hours were required for equal cooling in 
still air. Moisture losses were less with air-blast cooling. Lettuce. 
broccoli, and sweet corn were successfully cooled with vacuum pre 
cooling, a comparatively recent innovation. 
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Publications.—Thirteen articles which have appeared in technical 
and trade journals. 





| 
| See. 9 (b) 3 State and 





} funds | other funds 

Mita iciaipth ipa nip cbinietp Hiinetidltagatete sda caihenaes ial aa | ‘ 
Expenditures and allotments, July 1947 to June 30, 1950____...._____...._.- $32, 381 | $40, 898 
Allotments, fiscal 1950__........ meenid Sieh ee hil ail. ee career 15, 000 11, 260 





SourHERN Reoion: In cooperation with the Bureau of Agricultural 
Economics, the Bureau of Plant Industry, Soils, and Agricultural 
Engineering, and the Production and Marketing Administration. 


Project title: Marketing Tomatoes (SM-3). 


Scope and progress—There is a popular year-round demand for 
fresh tomatoes on American tables. For this reason the growing 
and out-of-season shipping of fresh tomatoes has become an important 
industry in southern States. The marketing process presents a con- 
siderable number of problems now being studied in this regional 
project. 

Five experiment stations of the southern region are cooperating 

with the Department. Data have been collected or analyzed on the 
following: (1) Factors affecting costs of marketing tomatoes; (2) the 
effect of cultural methods, fertilizers, and marketing practices on 
tomato quality at the shipping point and terminal market; (3) cost 
and prices; (4) net return to the grower and proportion of tomatoes 
purchased by type of shipping container; (5) market preferences; 
(6) marketing pink-ripe versus mature-green tomatoes; (7) the 
effect of shipping containers and transit conditions on quality; (8) 
and the extent and causes of loss from the grower through the repack 
plant. 
Among findings to date the following are cited as examples: Farm- 
ers received an average of 26.5 cents of each dollar paid by consumers 
for tomatoes when all grades were sold together through independent 
retail stores. In contrast they received 53.3 cents per consumer 
dollar for a higher quality, mostly No. 1 grade, sold through large 
chain stores. The farmer sold fewer tomatoes of the higher quality 
but received a higher price for those he did sell. 

Because of high quality and appearance, buyers and consumers in 
midwestern cities readily accepted pink-ripe tomatoes in 10-pound 
baskets at premium prices of 3 to 5 cents per pound during July and 
August. Only half of the tomatoes produced met the rigid grade re- 
quirement. The extra care required to handle and ship them at the 
depend stage of ripeness resulted in high packing and shipping costs. 

Publications —F ive experiment station bulletins and reports. 


| Sec. 9 (b) 3 State and 
| funds | other funds 


Expenditures and allotments, July 1947 to June 30, 1950 $24, 199 $65, 588 
Allotments, fiscal 1950___. : 10, 000 24, 760 





2638 AGRICULTURAL RESEARCH AND RELATED SERVICES 


MARKETING OF LivEsTocK AND Woo. 


Cooperative research in the marketing of livestock was begun by) 
groups of experiment stations in the north central and western regions 
with the first allotments made available under the regional reses earch 
fund. An investigation dealing with problems peculiar to the south- 
ern region is just being initiated. The north central region has com- 
pleted a study of frozen food locker plants and home freezer units in 
relation to processing and distribution of meats, and the western 
region has research under way on the preparation and processing 
of wool to increase its market value. Various bureaus and agencies 
of the Department are cooperating. See work project RM: b-27, 
page 192 of chapter 1. ™ 


Nortu Cenrrat Reeton: In cooperation with the Bureau of Agricul 
tural Economics, Bureau of Animal Industry, and the Production 
and Marketing Administration. 


Project title: Marketing Slaughter Livestock by Carcass Weight 
and Grade (NCM-3). 


Scope and progress.—This project seeks to compare the returns to 
the producer under the present method of marketing slaughter live- 
stock with that based on selling by carcass weight and grade. The 
economic and physical problems involved in marketing slaughter live- 
stock by carcass weight and grade and the possible solution to such 
problems are also being studied. Kinds of livestock being considered 
include cattle, veal calves, hogs, sheep, and lambs. This research has 
already shown that there is a relationship between the thickness of the 
“fat back” to the market value of the principal wholesale cuts in 
the hog carcass. It is possible that these findings may revolutionize 
present methods of pricing and buying hogs. Based on data obtained 
in connection with the study, tentative » objec tive standards and grades 
of slaughter hogs and pork carcasses have been issued for criticism _ 
suggestions by processors and the trade. During the coming yea 
additional analysis of hog-carcass data will be made for public Raite. 
The research on cattle, calves, sheep, and lambs has not gone far enough 
to reach definite conclusions. Beef cattle data will be collected to 
evaluate buyer’s ability to estimate yields, grades, and values and to 
relate carcass measurements to carcass grade. Further data will be 
collected on lambs to measure tissue shrinkage. The final report on the 
veal-calves study will be completed. 

Publications.—One station bulletin and three trade journal articles. 


no ‘ 
| See.9(b)3 | State and 
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Expenditures and allotments, July 1947 to June 30, 1950 f es $41, 031 $69, 879 
Allotments, fiscal 1950_..- - thinmnkeet athens a 18, 925 30, 639 
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Nortu Centray Recton: In cooperation with the Bureau of Agricul- 
tural Economics. 


Project title: The Place of Frozen Food Locker Plants and Home 
Freezer Units in the Slaughter, Distribution and Consumption 


of Meats (NCM-4). 


Scope and progress.—This project was completed during the fiscal 
year 1950, The results show that locker plants have not made signifi- 
cant inroads upon the commercial slaughter, processing, wholesaling, 
aiid retailing of meats. Locker plants “have made it possible to shift 
storage of meat from the farm to central freezer storages and have 
enabled farmers around numerous plants to dispense with farm 
slaughtering and home processing in favor of slaughtering and proces- 
sing at the locker plant. Purchase of home freezers has caused some 
persons to discontinue renting lockers, whereas other home freezer 
owners depend on locker plants for processing and slaughtering serv- 
ices. The study yielded data on the volume of meats stor red, pr ocessed, 
and merchandised by locker plants an the extent of sl: sughteri ing car- 
ried on. It reveals advantages and criticisms of locker renters toward 
locker plant services as w ell as charges for such services. Advantages 
and shortcomings of using home freezers in the field of meat distri- 
bution are set forth. The information is expected to be valuable to 
those interested in frozen foods and helpful to cooperatives and com- 
mercial corporations considering new developments pertaining to 
animal slaughter and merchandising. 

Publications —Regional bulletin. 
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Western Recion: In cooperation with the Bureau of Agricultural 
Economics. 


Project title: Marketing Livestock, Both Feeder and Slaughter, 
in the Western States (WM-4). 


Scope and progress.—The purpose of this research is to obtain in- 
formation that will serve as a basis for improving the efficiency in 
marketing cattle, sheep, and hogs in the West. Account is being taken 
of the volume of livestock to be marketed, its movement both as to 
direction and season of the year, the methods and practices employed 
in moving livestock from point of production to feed lots and slaugh- 
tering plants. Consideration is being given to the efficiency of opera- 
tion for the different methods employed in selling and purchasing 
live animals. Summaries of historical livestock statistics have been 
compiled from State or regional statistical sources and brand records. 
Studies of livestock marketing at the Spokane Public Market have 
been made. The analysis of livestock auctions is being made in eight 
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Western States, and an analysis of the methods of sale of feeder cattle 
is in progress covering operations in nine States. Surveys are also 
being made of livestoc kk dealers who patronize auctions, and of avai! 
able facilities for marketing western livestock. Research pertaining 
to livestock auctions and the sales of feeder cattle will be complete 
during the coming fiscal year. The technical committee is engage: 
in study’ ing basic and fundamental problems in western livestock mau 
keting which will be taken into account in deciding upon future 
research. 

Publications—EKight publications. Others are in process of publi- 
cation. 


| See. 9 (b) 3 State and 
funds | other fund 


Expenditures and allotments, July 1947 to June 30, 1950_-. ec Et ona $54, 320 $100, 865 
Allotments, fiscal 1950- : 2 5A, 4% 


Western Recion: In cooperation with the Bureau of Agricultural 
Economics, and Production and Marketing Administration. 


Project title: Preparation and Processing of Domestic Wools to 
Enhance Their Market Value and Increase Returns to the 
Wool Grower (WM-5). 


Scope and progress.—This research has the cooperation of various 
wool warehouses including the National Wool Marketing Corp., West- 
ern Wool Storage Co., Sonora Wool W arehouse, and wool brokers in 
Boston and various Western States. ‘The project is set up to ascertain 
the feasibility and costs of certain preparatory processes prior to ship- 
ment to market. Wool is a commodity which has had few improve- 
ments in marketing during many years. The great mass of American- 
produced wools have been at a disadvs untage on the world market be- 
cause of the high standards of many foreign wools. The following 
saith summarize findings reported : 

Grading and skirting of fleeces in the West have been done success. 
fully, but ‘the lack of a standard grade and the shifting of grading to 
suit market conditions has confused the issue of the feasibility of 
grading: however, a definition of suitable facilities for such process- 
ing has been established. Sealed-bid sales held in Boston have demon- 
strated that presale grading and detagging of American wool clips 
are necessary before wool mills and top makers will present bids, but 
a these same buyers accept the standard grades and types of Aus- 

ralia and other foreign markets without question. Grading for 
teneth of fine wool clips at the point of production has resulted in 
price increases of from 2 to 5 cents per pound, but only in fine wool 
clips did the separation of bellies from the fleece result in money 
advantage. Manufacturers state the clips processed under this pro}- 
ect are well prepared, but apparently under present market condi- 
tions there is little advantage in prior preparation of American wools. 
The chief results to date indicate that the main stumbling block is the 
lack of standard grade and the fact that grading has shifted to suit 
market conditions, whereas grades and types of Australian and other 
foreign markets are accepted without question. 
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Publications.—Three scientific papers and bulletins. 


Sec.9(b)3 | State and 





| funds other funds 
Expenditures and allotments, July 1947 to June 30, 1950_..............-.-..--- $38, 260 $57, 133 
A SEE BOS soho ohee a deb dnt cdeinedendageed susinbaadudedceces 17,000 25, 575 








MarketiInG or MiLK AND Datry Propucts 


The research projects of the four regional groups of State experi- 
ment stations are coordinated under a national program which includes 
investigation of problems dealing with (1) demand and consumption, 
(2) the pricing of milk and dairy products, (3) the seasonality of milk 
prices and supplies, and (4) reducing costs of marketing. All con- 
tribute to more efficient marketing and maximum consumption of 
milk. The Bureau of Agricultural Economics, the Production and 
Marketing Administration, and the Farm Credit Administration are 
cooperating with the regional groups in various aspects of this research. 

Aithough good quality milk is much the same in Maine or California 
the problems concerned with marketing it vary not only between 
communities, even of the same size, but within the same community 
from season to season and year to year. Because an adequate supply 
of clean milk is one of the most essential needs of every community, 
the demand for this type of research has been almost universal. See 
also work project RM : b-221, page 323 of chapter 2. 


Nortu Centraz Recton: In cooperation with the Bureau of Agricul- 
tural Economics, Production and Marketing Administration, and 
‘arm Credit Administration. 


Project title: Maintaining and Expanding the Market for Dairy 
Products (NCM-1). 


Scope and progress.—Currently the 12 States and 3 Federal agencies 
cooperating in this project are studying the pricing of butter at coun- 
try points and central markets, the pricing of nonfat powder at 
country points, and the pricing of market milk in the Midwest. The 
general objective of the first and second problems are (1) to examine 
the methods by which the prices are established for butter and nonfat 
powder; (2) to appraise their adequacy; and (3) to appraise alterna- 
tive ways for improving them. Under the third problem, the methods 
of pricing market milk in the Midwest are evaluated from the stand- 
point of maintaining and expanding consumption of fluid milk and 
cream. 

Information is being gathered from 15 percent, or 357 creameries, 
manufacturing butter in this area and 40 percent of the nonfat dry- 
milk plants. The North Central Regional Committee is concentrat- 
ing its efforts on the country plant phase of the butter-pricing project, 
whereas the central butter market phase is being emphasized by the 
Production and Marketing Administration. Information is being 
obtained from butter manufacturers regarding butter sales by volume 
and type of outlet, size and type of package and frequency and type 
of shipment, grades and method of grading, how prices are reported, 
procedures and practices in pricing butter to patrons and local trade, 
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address and classification of primary receivers, method used by plants 
for determining where to sell butter, type of plant (equipment, volume, 
integration, etc.), selling arrangement between creamery and each 
regular sales outlet, terms of sale, and shipments and sales records, 
A somewhat similar schedule is being used for gathering information 
on nonfat dry-milk plants. The following type of schedule will be 
secured from representative milk markets in that area: (1) Data on 
supplies of market milk in the market and supply cbaeiial from 
milkshed, (2) data on demand for fluid milk and cream, and (3) data 
on pricing, in (@) farm sector of the market, and (6) processing and 
retailing sector of the market. 

Publications —One regional bulletin; two journal articles; three 
reports. 


See. 9 (b) 3 State and 
funds other funds 


Expenditures and allotments, July 1947 to June 30, 1950___..._.--. $35, 670 $04, 75 
Allotments, fiscal 1950- ; bioniedion sae hee bail enlsireed 17, 800 43, 569 


NorTHEASTERN Reoion: In cooperation with the Bureau of Agricul- 
tural Economics and Production and Marketing Administration. 


Project title: Maintaining and Expanding the Market for Dairy 
Products (NEM-1). 


Scope and progress.—This project deals with operations of milk 
control agencies, intermarket price relationships, and includes milk- 
shed price studies. The principal objective is to help establish prices 
that are fair to producers and consumers, that will properly reflect 
economic conditions as they influence the supply and demand for milk, 
and bring about most favorable utilization of milk supplies at all times. 
A survey in Connecticut showed that the vast majority of consumers 
in that area are not willing to pay higher prices for daily delivery as 
opposed to every-other-day delivery. On the other hand less than 
one-quarter of the consumers interviewed were willing to give up home 
delivery, completely in order to save 2 cents or less per quart of milk. 
Municipal distribution — favored only if it resulted in a saving of 
3 to 4 cents per quart. Brand names did not appear as important to 
consumers as the savings suggested by more efficient distribution. 
Surveys before and after every-other-day delivery was instituted 
deities ly showed that consumers are usually overconservative in fore- 

‘asting their reactions to new and changed conditions. 

A study of operating costs of six of the leading milk companies in 
the New York-New Jersey metropolitan area from 1941 to 1948 showed 
that for every dollar of sales, 57.6 cents were spent in purchasing milk: 
13.4 for receiving, processing, and freight; 20.9 cents for selling and 
delivery; 4.1 cents for bottles; 1.3 cents for taxes on income; and 1.7 
cents for miscellaneous expenses, leaving only 1 cent net profit for 
every dollar of sales or 3.4 percent on the owners’ investment. These 

results were confirmed by reliable certified public accountants. The 
findings clearly indicate that consumers can hope for no reduction 
in the } price of milk, nor can producers expect any Se in returns 
through further curtailment of dealers’ profits in the New York 
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market. Although operating efficiency may widen the margin of 
profit, it appears only reasonable that each —— is already striv- 
ing for maximum efficiency. Since labor distribution costs make up 
nearly three-fifths of all milk distribution costs and show a persistent 
tendency to rise, constant and intensive efforts must be made to increase 
the output per hour of work in the plant or on the route, or decrease 
the services rendered the consuming public. 

These are but a few typical unin of information obtained from 
these regional studies. These facts, as well as additional ones to come 
out of newly planned studies, should help greatly in appraising present 
problems and in putting them in quantitative terms for future use. 

Publications.—N ineteen reports, including station bulletin, journal 
articles and manuscripts. 


Sec. 9 (b) 3 State and 


funds other funds 
Expenditures and allotments, July 1947 to June 30, 1950_..............-.--..- $38, 545 $113, 526 
Allotments, fiscal 1950. .---- wo-*-- oop celled aiparheliictaeiccissdiniphl amdiecgacmeaniin 16, 300 40, 475 


SourHEeRN Recion: In cooperation with the Bureau of Agricultural 
Economics. 


Project title: Maintaining and Expanding the Market for Dairy 
Products (SM-2). 


Scope and progress.—Data are being gathered by the eight cooperat- 
ing experiment stations and the Department showing by markets and 
by production areas, the monthly supplies of milk from local produc- 
ers; supplies of milk, cream, and other dairy products brought in from 
outside the region ; prices paid to local producers ; costs of outside milk, 
cream, and other products; utilization of all milk received from 
farmers and all milk and cream from outside the region. With the 
increased emphasis on grassland farming and the raising of dairy 
cows, the South is finding many of its dairy marketing problems can 
best be solved through regional research. The results reported to date 
include information on the seasonal trends in prices, areas of over- 
production, and possible methods of avoiding underproduction. Both 
producers and distributors have expressed an interest in having this 
information made available for study in their efforts to improve the 
dairy marketing situation in the South. In an effort to determine 
the seasonal pattern of delivery of milk by farmers and its effect on 
price, the Texas station, in 1949, compiled data on the quality of milk 
imported into Texas by seasons. Processing plants in 11 States were 
shipping milk into Texas that year. A similar survey in North Caro- 
lina indicated that during the same period one-third of the milk con- 
sumed in that State came from outside the State. These studies showed 
that it would require a fall and winter premium of approximately $1 
per hundredweight under conditions at the time of the survey to equal- 
ize seasonal fluctuations sufficiently to provide reasonably adequate 
local production. A survey of the Nashville (Tenn.) milkshed has 
also been made and the information used in the Federal milk hearing 
at Nashville in April 1949. 
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Publications.—Five experiment station reports and bulletins; one 
In preparation. 


Sec. 9 (b) 3 State and 
funds other funds 


Expenditures and allotments, July 1947 to June 30, 1950 $76, 02 
Allotments, fiscal 1950_- i 5, 000 42 90 


Western Recion: In cooperation with the Bureau of Agricultura! 
Economics and Farm Credit Administration. 


Project title: Maintaining and Expanding the Market for Dair, 
Products (WM-1). 


Scope and progress.—A major shift in population into the wester: 
region has created many problems in supplying adequate amounts o1 
dairy products to western cities. To date emphasis has been place: 
on four major problems: Production-consumption balance for dairy 
products in the region, pricing milk and dairy products, costs and 
efficiency in the operation of manufacturing dairy plants, and market 
ing dairy products in sparsely populated regions. Various phases 
of the problem have been undertaken by the five cooperating experi 
ment stations and Department agencies. One State has been compi! 
ing data on the production, consumption, and interregional move 
ment of dairy products. This has involved getting information from 
market reporting agencies, rail and truck agencies, and cooperation 
with dairy processing and marketing firms. Two State groups ar 
studying various factors involved in pricing milk and dairy products. 
One State is determining marketing margins and the intermarket struc- 
ture of prices for Los Angeles, San Francisco, Denver, Butte, Port 
land, Salt Lake City, and Seattle. The second State is concentrating 
on problems of pricing milk at the producer level. What price for 
milk will induce the producer to take the necessary risk of constantly 
importing dairy animals from less densely populated areas? This 
group has cooperated with the Marketing Research Committee, Adver- 
tising Association of the West, in preparing A Handbook of Market- 
ing Practices in the West. A fourth State is studying plant costs. 
One of the most important phases-involves the consolidation pro 
gram of the Tillamook County Creamery Association. The fifth 
State cooperating on this regional project is studying means of stabi! 
izing the supply and improving the quality of milk in sparsely popu 
lated areas. 

Publications—Four publications; six manuscripts prepared and 
not yet published. 





See. 9 (b) 3 State and 
funds other fund 


Expenditures and allotments, July 1947 to June 30, 1950 
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MARKETING OF PorTaTors 


Each of the four regional groups of experiment stations and the 
Department are cooperating in regional research investigations 
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directed toward improvements in the marketing and distribution of 
potatoes. The problems of each region differ as to the varieties pro- 
duced, marketing season, and other factors, but they have many points 
in common and accordingly the research is being coordinated nation- 
ally through an exchange of information. The southern region study 
deals with a problem peculiar to that area, namely, the waste and 
spoilage involved in the movements of immature early potatoes from 
southeastern producing areas to northern markets. 
See also work project RM: b—174, page 152 of chapter 15. 


Norra Cenrran Recion: In cooperation with the Bureau of Agricul- 
tural Economics, Bureau .of Human Nutrition and Home Eco- 
nomics, and Production and Marketing Administration. 


Project title: The Quality-Price Relationship of Potatoes at the 
Retail Level (NCM-5). 


Scope and progress.—The experiment stations of the 12 North Cen- 
tral States and the Department are cooperating in this regional study 
which is concerned with the extent to which quality factors:in potatoes 
influence consumers in their purchases at retail stores, Would con- 
sumers buy more potatoes or pay higher prices if they were graded 
as to size, freedom from, bruises, and other qualities‘ A series of 
experiments was conducted in Chicago with potatoes from various 
producing areas, the potatoes being graded according to size, i.¢., small, 
medium, and large. The results indicate that potato sales may be 
stimulated by sizing. Medium-size potatoes were in greatest demand, 
although both large and small potatoes could be sold separately. The 
small potatoes had to be sold at the greatest discount. Information 
on peeling of different sizes and grades shows that small potatoes 
selling at prevailing prices were very expensive, when peeling waste 
and time were considered; that U. S. No. 2 and cull potatoes were 
a better buy than small potatoes; also that U. S. No. 1 large potatoes 
were eventually the cheapest of all sizes and grades. Triumph potatoes 
of low specific gravity were undesirable in cooking quality and kept 
poorly after being mashed. Differences in shades of a particular color 
of potatoes grown in the same area were not of importance in con- 
sumer purchases. Sales of varieties at a uniform price were 14 percent 
Sebagos, 18 percent Russett Sebagos, 24 percent Wisconsin Russett 
Burbanks, and 44 percent Idaho Russett Burbanks. Additional infor- 
mation on results of consumer interviews and of determinations of 
grade, size, type of bag, and markets will be available when the data 
have been analyzed. 

Publications —¥our journal articles and bulletins; three additional 
reports being printed. 


Sec.9(b)3 | State and 








funds | other funds 
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NorTHEASTERN Reeron: In cooperation with the Bureau of Agricul- 
tural Economics, Bureau of Plant Industry, Soils, and Agricultura] 
Engineering; and Production and Marketing Administration. 


Project title: Regional Research in the Marketing and Distribu- 
tion of Potatoes (NEM-4). 


Scope and progress.—The main objective of this regional study is 
to improve the marketing and distribution of potatoes in the North- 
east by developing new methods of handling, packaging, storing, 
transporting, merchandising, and processing, including new uses and 
outlets for food and industrial purposes; and to conduct research 
leading to lowering of marketing costs. Seven experiment stations 
of the region and the Department are cooperating. Information com- 
piled and analyzed shows (1) acreages and production of potatoes 
before, during, and after World War IT; (2) utilization and amounts 
of Government purchases; (3) frost-free storage facilities and potato- 
»roducts plants in the Northeast. Other phases of the research which 
haw been covered by reports issued, or in preparation, deal with the 
quality of potatoes offered for sale in retail stores; consumers’ accept- 
ance of potatoes of various qualities and in types of packages; 
changes in the quality of potatoes in transit; and studies of quality 
at shipping oe terminal markets, and retail stores. The need for 
more careful grading, packaging, and handling is clearly evident. 


Publications.—Eleven publications issued to date with additional 
reports pending. 


Sec. 9 (b) 3 State and 
funds other funds 


Expenditures and allotments, July 1947 to June 30, 1950 


$81, 747 
Allotments, fiscal 1950 18, 000 44, 108 


SovruerN Reeion: In cooperation with the Bureau of Agricultural 
Economics and Bureau of Plant Industry, Soils, and Agricultural 
Engineering. : 


Project title: Marketing Early Irish Potatotes (SM-5). 


Scope and progress.—The extensive waste due to spoilage in the 
marketing of early potatoes grown in the southern region has 
prompted this research in which five State experiment stations of 
the region and the Department are cooperating with growers, shippers, 
transportation agencies, and receivers of potatoes in an effort to find 
ways of reducing the amounts of spoilage and, thereby, lowering and 
stabilizing costs of marketing. The cooperating agencies engage in 
this research as a team to follow the harvesting and shipping of 
potatoes from the beginning of the season in Dade County, Fla., 
through the successive marketing periods in Alabama, South Caro- 
lina, North Carolina, and Virginia. Intensive observations are made 
in the various operations of digging, hauling, grading, packing, load- 
ing, and transportation to determine: (1) Factors causing spoilage; 
(2) extent of damage caused by the various factors; (3) economic 
loss caused by various types of spoilage; and (4) ways and means 
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of reducing spoilage. Weather conditions are recorded at shipping 
points and, when possible, temperatures in transit are taken. Among 
the findings to date are many which are being applied through 
changes in operating methods by shippers to improve the efficiency 
of grading operations, reduce damage to potatoes, and lead to im- 
proved quality to the consumer. For example, potato-dumping 
arrangements have been modified, graders and floors have been padded 
at critical points, progress has been made in coordinating digging 
and grading, and handlers have become more conscious of the effects 
of high temperatures on spoilage. The numerous requests for advice 
and assistance in improving the handling of potatoes indicate that 
growers, shippers, and receivers are appreciating the possibilities to 
be realized through application of the results of this regional study. 

Publications.—Two reports; one manuscript prepared for publi- 
cation. 


See. 9 (b) 3 State and 
funds other funds 
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Western Recion: In cooperation with the Bureau of Agricultural 
Economics; Bureau of Plant Industry, Soils, and Agricultural 
Engineering; and Production and Marketing Administration. 


Project title: New Methods of Grading, Packaging, and Ship- 
ping To Improve and Maintain the Guality of Potatoes and 
To Determine Consumer Acceptance of Same (WM-6). 


Scope and progress.—This regional study involves the determina- 
tion and evaluation of consumers’ acceptance of various grades and 
packages of potatoes in retail stores as compared with bulk or con- 
ventional methods of handling them. The variations include size of 
tubers, specific gravity as a measure of cooking quality, weight of 
packages, type of bag or container, label or grade designation, and 
waxing or other treatments. Studies of transit damage are also 
included. The research is cooperative between five experiment sta- 
tions of the western region and the Department. Consumer accept- 
ance of potatoes graded according to three sizes as compared with 
unsized tubers has been determined in retail stores in several markets. 
The results indicate that added price returns can be obtained by sorting 
potatoes by size. One feature of the research has been the develop- 
ment of a grader that separates potatoes at the rate of 12,000 pounds 
per hour into groups of baking, boiling, and frying quality according 
to the specific gravity of the tubers. When consumers were offered 
a choice of these three types, one-half of the purchases were bakers, 
one-third boilers, and one-sixth fryers. Indications were that more 
than one-half of the purchasers would pay a premium of 1 to 2 cents 
per pound for potatoes graded by cooking quality. Studies of transit 
losses indicate that considerable savings may be expected from care- 
ful handling during harvesting and in transit. The use of pads in 
rail shipments will pay. The project will be completed with the 
analysis of results obtained during the past season. 
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Publications.—Three reports. 


Sec. 9 (b) 3 State and 
funds other funds 


Expenditures and allotments, July 1947 to June 30, 1950_ _ - mae one $37, 213 $57, 097 
Allotments, fisea} 1950 12, 500 28, 420 


MaRKETING oF Pou_trry AND Eaas 


Experiment stations of the four regions, northeastern, southern, 
north central, and eastern, conducting “research on the marketing of 
poultry and poultry products, haye a coordinated plan of attack with 
agencies of the Department which insures the covering of all im- 
portant phases of the problem and the simultaneous advancement of 
knowledge on all important aspects. Data and information obtained 
in the various sections under their own peculiar conditions are com- 
parable and lend themselves to analyses. The studies cover the 
tions affecting the quality of the product; the various channels and 
methods of marketi ing chicken meat, turkey meat, and eggs; costs and 

profits involved ; and improved procedures. 

See also work project RM : b-198, page 439 of chapter 3. 


Norty Centrat Reoton : In cooperation with the Bureau of Agricul- 
tural Economics, Production and Marketing Administration, and 
Farm Credit Administration. 


Project title: The Dev eee and Analysis of Improved Tech- 
niques for Marketing Eggs (NCM-6). 


Scope and progress.—Experiment stations of the north central re- 
gion and the Department are cooperating in a study of egg-marketing 
channels under different methods, the costs and margins involved, 
and the development of improved techniques and procedures. On 
the basis of records obtained on 4,760 identical lots of eggs inspected 
and graded at 800 country buying stations and 234 central assembly 
plants in 13 States during the s ring, summer, and fall of 1948, one- 
third of the candled eges were below grade- -A quality on the day of 
receipt from producers. A further decline in quality took place be- 
tween the country buying point and the central plant. The decline, 
caused by interior- -quality Joss, was about four times as great as that 
from shell damage. Interior-quality deterioration was lowest (1) 
where the shortest time was taken between the country buying point 
and the central plant, (2) when the temperature inside the egg case was 
low at first grading, and (3) where the interior quality was high at 
first grading. Major emphasis is given in current work to a study 
of market demand for eggs at the wholesaler and jobber levels includ- 
ing sources of supply, grading procedure, operating practices, differ- 
ences in quality demand by ‘different outlets, seasonal variation in 
supply and outlets, and relationships between prices and quality of 
eggs in the wholesale markets, 
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Publications.—Three bulletins, seven reports, five articles, one cir- 
cular; nine articles are being prepared for publication. 





Sec. 9 (b)3 | State and 








funds | other funds 
Expenditures and allotments, July 1, 1947, to June 30, 1950_____ : $22, 679 $75, 958 
Allotments, fiscal 1950____- nae Dicaeegn haat ct eaglib incase leds sen binhinnintiam instante 11, 000 30, 298 


Norra Centran Reeion: In cooperation with the Bureau of Animal 
Industry. 


Project. title: Measurements in Quality in Eggs and Poultry and 


Methods of Minimizing Loss in Quality (NCM-7). 


Scope and progress.—Experiment stations of the north central re- 
gion and the fupaitasn: are cooperating in a study to develop practi- 
cal commercial methods for minimizing loss of quality in shell eggs 
from the point of marketing to the consumer; for minimizing loss 
of quality in poultry meat from the time of slaughter until ready to 
cook; and for measuring and predicting quality of losses in shell eggs 
and poultry meat. Since the work was initiated 3 years ago, wet clean- 
ing of dirty eggs has been shown to be better than dry cleaning. 
Commonly used detergents and germicides were not found to pene- 
trate the shell. The research showed that eggs kept better when the 
cleaning solution was held at about the same temperature as the eggs 
rather than heated to 165° F. Many large producers and processing 
plants that clean large quanities of eggs are applying these findings. 
The discovery that the removal of glucose from liquid egg by fer- 
mentation prior to drying increased the stability of dried eggs six- 
fold when held at high temperatures appears to have immediate com- 
mercial application. The method is being used successfully in a 
commercial plant. “Stuck yolks” in eggs subjected to thermostabili- 
zation were found to be definitely related to air temperature—the 
higher the temperature the greater the damage. Eggs were shown to 
keep much better and show fewer stuck yolks if cooled promptly after 
treatment. Only Grade A eggs should be so treated, according to 
the findings. Progress has been’ made in developing techniques for 
testing egg quality by baking angel and sponge cakes. Sponge cakes 
were not affected by the grade of eggs used, but the volume of angel 
cake was much reduced when made from Grade C eggs. Additions 
of ammonium carbonate and chloride to a vitamin-E-deficient diet 
for young chickens prevented the development of rancidity after 
slaughter. Cross-cut turkey steaks kept better than steaks made by 
machine maceration. Turkey steaks were preserved for 6 months at 
0° F. Turkey rations containing highly unsaturated fats caused 
fishy flavor in the meat. In eviscerated chickens yields were related 
directly to size and weight of the bird, but not to age or sex. Labora- 
tory tests indicated that it will be possible to make practical use of 
the new techniques developed for identifying certain lots of chickens 
and turkeys not suitable for storage because of undesirable fat char- 
acteristic. 
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Publications.—Eight published technical articles or bulletins; two 
progress reports; one paper presented to a technical society; one 
article being printed; nine additional manuscripts are nearing com- 
pletion. 





Sec. 9 (b) 3 State and 
funds other funds 





Expenditures and allotments, July 1, 1947, to June 30, 1950 $28, 487 $50, 410 
Allotments, fiscal 1950 17, 027 


NORTHEASTERN Reeron : In cooperation with the Production and Mar- 
keting Administration, Poultry Branch; and with producers, co- 
operatives, commercial operators, retailers, and others. 


Project title: Marketing of Poultry Products in the Northeast 
(NEM-5). 


Scope and progress—Experiment stations of the northeastern re- 
gion and the Department are cooperating in this project to study 
marketing channels for poultry meat and eggs (both table and hatch- 
ing) according to various methods; the costs and margins involved 
in each case; improved techniques and procedures from standpoints 
of efficiency, quality of product, and consumer acceptance; causes of 
sudden and wide market fluctuations; and new usages for surplus 
products. Studies of the effects of conditions under which poultry 
meat was handled during dressing, cooling, and holding after dressing 
have yielded important information. It shows that intervals and tem- 
pertaures of storage have a marked effect on the peroxide and free- 
fatty-acid content of chicken fat; different scald treatments have a 
slight effect ; and humidity has no effect. Bacterial count on the skin 
was higher with the semiscald treatment than with full-seald, and in- 
creased gradually during storage. Neither temperature nor type of 
scald affected aroma, juciness, or tenderness of meat. The number 
of egg collections daily, presence of males with hens, confinement of 
layers, and temperature and humidity under which eggs are held, 
were shown to be the most important factors affecting quality of eggs 
at the farm. The largest amount of change in egg quality occurred 
during the transfer period between the first and second receiver, the 
degree of decline being in direct proportion with temperature. Most 
shell damage occurred on the pick-up route. Eggs purchased on truck 
routes represented 80 percent of total volume studied. Customers 
showed preference for eggs in cartons rather than in bags. A study 
of hatching eggs produced in Maine, New Hampshire, and Massachu- 
setts showed that 49.5 percent of all eggs laid were sold as hatching 
eggs; 6.4 percent were incubated on farms; and 44.1 percent were sold 
as table eggs. The volume of hatching eggs sold increased from 
January to March, declined from March through June, improved in 
July to September, and then declined in October and November. The 
average size of hatching-egg flocks was 1,562 birds, and the average 
premium for hatching eggs during one year was 22.7 cents per dozen. 
Trucks moved 78 percent of the eggs, railway express 18.5 percent, and 
3.5 percent were hieeal part way by both types of carriers. 
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Publications.—Five bulletins; six reports; one paper presented be- 
fore a technical society meeting; one thesis; six additional articles 
being prepared. 


Sec. 9 (b) 3 | State and 





funds other funds 
Expenditures and allotments, July 1, 1947, to June 30, 1950 Re | $65, 401 $206, 491 
p< 8 ea ae ale at i TN aie SS 29, 500 | 87,738 








SourHERN Reeron: In cooperation with the Bureau of Agricultural 
Economics. 


Project title: Marketing Poultry and Eggs (SM-6). 


Scope and progress—Egg-marketing problems in the South, with 
special emphasis on the handling of surpluses, received the attention 
of the nine cooperating experiment stations and the Department dur- 
ing the first year’s work under this study. Data on volume handled 
and disposition were collected from producers and dealers on a 
monthly basis in all States. This information was summarized and 
analyzed to provide a broad description of the marketing of eggs in 
the South; of the farm practices as these relate to farm marketing; 
and of the factors which influence the seasonality of marketing. Pre- 
liminary information available from this research includes the fol- 
lowing: Most of the eggs produced for sale in the Southern States 
come from small flocks, 90 percent of the flocks consisting of fewer 
than 100 layers. There was a rather high deterioration in quality 
before the eggs reached the market, due to limited facilities and poor 
egg-handling practices. Seasonal variation in production, with com- 
paratively few eggs sold during the winter months, results in greater 
seasonal fluctuation in prices than other stable year-round farm 
regen Similar data collected the following year to substantiate the 

rst year’s results will be analyzed and published on a regional basis. 
The research has already focused attention on the need for improve- 
ment in marketing methods. As the research continues, four stations 
will study problems in egg marketing by and through local agencies 
beyond the first buyer; one station will be concerned with egg market- 
ing practices and problems of commercial egg producers; three other 
stations will study the problems involved in marketing hatching eggs ; 
one will do research on the economics of egg grading; and two will be 
concerned with the problems of broiler marketing. 

Publications —F ive issued. 
ec. 9 (b) 3 State and 
funds | other funds 
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Expenditures and allotments, July 1947 to June 30, 1950__.._..........--..--- 


Allotments, fiscal 1950_.._...........-..-.--- 
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Western Recton: In cooperation with the Bureau of Agricultura! 
Economics and Production and Marketing Administration. 


Project title: Marketing Poultry and Poultry Products, Including 
Turkeys (WM--7). 

Scope and progress.—This project, conducted by five experiment 
stations of the western region and the Department, is concerned with 
factors affecting consumer demand and the efficiency of marketing 
products of the poultry industry in the Western States. Besides re- 
search conducted on consumer demand ‘for these products, emphasis 
and study have also been applied to acceptance of turkeys offered for 
sale in various forms (cuts) throughout the year; the various demands, 
supply, and price of turkeys in the region; and the methods employed 
in marketing turkeys in the West, along with the costs and margins 
involved in marketing. During the past year, the marketing of 
chickens from producers to the first handlers has been studied, also 
the marketing of poultry at retail on the Los Angeles market, From 
secondary sources information has been assembled relative to volume, 
origin, and seasonality of chicken receipts, and of prices received for 
chicken meat in the major markets of the region. In addition, re- 
search on the sale and acceptance of turkeys in various forms (cuts) 
throughout the year is being completed. The analysis of chicken 
marketing from farmers to first handlers will be completed in the 
near future. A more detailed study of the operations of first handlers, 
including country buyers as well as country processors, will get under 
way. The analysis of poultry marketing will be continued to com- 
pletion and the marketing of turkeys through cold-storage lockers 
and home freezers is being given special attention during the current 
fiscal year. 


Publications —Three ; one manuscript in preparation. 


Sec. 9 (b) 3 State and 
funds other funds 


Expenditures and allotments, July 1947 to June 30, 1950_____. Sesto $45, 492 $16, 264 
Allotments, fiscal 1950. 18, 000 10, 338 


Beer Catrie BREEDING 


Ranchmen and livestock farmers have long expressed a great need 
for the kind of breeding research program which has now’been made 
possible under the regional program, cooperative between State ex 
periment stations and the Department. The big objective is to ascer- 
tain, establish, and maintain desirable strains of cattle that are best 
adapted to the beef-raising requirements of an area. Environment 
is not always suitable to existing breeds, and effort is already being 
exerted to effect combinations or to introduce new strains of cattle or 
cross-breeds to meet special conditions. Presently used strains of beef 
cattle possess a great variety of genetic characters, such as rate of 
gain, economy of feed utilization, and carcass quality. These qualities 
can be selected and built up through scientific breeding. Obviously, 
because a number of generations are required, it is important that the 
techniques being developed are based on a sound premise. Conditions 
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are so different from the Southeast to the Northwest and animals are 
so variable that it is necessary to cover practically the whole country. 
Because of this, the research of the States in the southern, north cen- 
tral, and western regions, and that of the Department of Agriculture’s 
Bureau of Animal Industry is integrated on a national scale. Private 
commercial and purebred cattle breeders and breed associations recog- 
nize this research as of a scope that cannot be undertaken successfully 
by any individual or group working independently. 
See also work project RM: b-174, page 1324 of chapter 15. 


Norru Centra Recion: In cooperation with the Bureau of Animal 
Industry. 


Project title: Improvement of Beef Cattle Through Breeding 
(NC-1). 


Scope and progress—Three years’ intensive search has been made 
for outstanding lines of top-gaining cattle of the Angus, Hereford, 
and Shorthorn breeds. The Oklahoma and eight north central ex- 
periment stations, the Bureau of Animal Industry, and breeders and 
breed associations are cooperating. Shorthorn lines studied vary 
from 2.09 to 2.93 pounds of gain per day; the Hereford lines, from 
2.19 to 3.10 pounds; and the Angus lines, from 2.11 to 2.98 pounds. 
These daily gains represent postweaning weights of bull calves during 
196 days, and prior evidence indicates a high degree of heritability. 
Heifers from the same or similar lines made less gain on growing 
rations, but variation also was marked. Preliminary information 
indicates that feeder steers from lines of known ability, on the same 
amount of feed, will outgain random commercial steers of the same 
apparent grade by as much as 0.2 pound per day. The Hereford 
Association is soonrene in the feeding of three types of calves— 
large, medium, and small—to determine their rate of gain and amount 
of feed utilization in an attempt to settle the question as to compact 
versus conventional type of cattle. Different breeding methods are 
under investigation to establish which will be most effective under 
practical conditions. Intensive studies have shown that repeatability 
of weaning weights is a reliable gage of the influence of the sire on 
various physical factors. Identical and fraternal twin heifers are 
being used to study genetics and associated environment and physi- 
ological relations. An improved-production record card has been 
developed, as have also correction factors for weaning weights. 
Facilities have been expanded through the addition of land, buildings, 
and pasture improvement. Fourteen new breeding lines totaling over 
150 animals have been added by various States throughout the area. 

Publications——Three scientific papers; two additional manuscripts 
accepted for publication; four in preparation. Stations have also 
issued mimeographed reports for use in livestock field day meetings. 


wai 
| Sec.9(b)3 | State and 


| funds | other funds 
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Expenditures and allotments, July 1, 1947, to Jume 30, 1950__.............._- $38, 803 $273, 586 
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Sournern Recion: In cooperation with the Bureau of Animal 
Industry. 


Project title: Improvement of Beef Cattle of the Southern Region 
Through Breeding (S-10). 


Scope and progress.—Ten southern stations and the Maryland sta- 
tion are cooperating with the Department in this long-time project. 
It differs from those in other regions in that, in addition to seeking 
outstanding lines in the pure breeds, it is mainly concerned with the 
development of new breeds (or a combination of breeds through a 
definite breeding program) that will be adaptable to Gulf coast con- 
ditions. From data accumulated earlier, an effort is being made to 
find leads of future value to this research. A new, though still pre- 
liminary, finding indicates a possible relationship between blood 
cholesterol and the fattening ability of a steer. Intensive programs 
of development and methods of identifying and selecting high-gaining 
strains are being thoroughly studied and expanded as rapidly as pos- 
sible. The 39 lines of cattle in the project include Angus and Hereford 
purebreds as well as cross lines with the native, Africanders, Brahman 
(Zebu), and Romo-sinuanos (a tropical breed). 

Publications.—Nine scientific papers and bulletins; another to be 
released soon. Six additional manuscripts nearing completion. 


Sec. 9 (b) 3 State and 
funds other funds 





Allotments, fiscal 1950- $194, 267 


Western Recion: In cooperation with the Bureau of Animal In- 


dustry. 


Project title: The Improvement of Beef Cattle Through Appli- 
cation of Breeding Methods (W-1). 


Scope and progress.—Experiment stations in the 11 Western States, 
commercial and purebred cattle producers, breed associations, and the 
Department, are cooperating in this project seeking better breeding 
stock and facts on the productive value of different types of beef cattle. 
The principal problem is to develop the best method of breeding 
specific lines of known productive pedigree in the Hereford, Short- 
horn, and Angus breeds so that they will transmit their superior 
qualities to offspring. Under this research the progeny of different 
sires within breeds are already beginning to show variations as wide 
as 0.4 pound daily gain accompanied by an economy of gain of as 
much as one-third less in the amount of feed per unit of gain. Mon- 
tana reports that net returns per steer from superior-performing bulls 
have been increased by more than $30 per head over individuals from 
other sire groups. Applying this to ae one-fourth of the State’s beef 
rattle industry would amount to $2,000,000 annually of additional 
revenue. Growth and development data show significant relation- 
ship between live weight and the circumference of the round; also that 
the grade of an animal has a high correlation with the round measure- 
ment-height index. Comparison of compact versus conventional 
cattle is showing only small differences in the efficiency of gain for the 
two groups, though this may vary. Carcass grades and dressing per- 
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centages varied only slightly and had no effect on the sale price. How- 
ever, to sell the same number of pounds of beef as calves, a rancher 
would need to stock 116 of the small-type cows as against 100 of the 
large type. The research also brought out that a weaning weight 
10 pounds above average will be followed by 3 pounds extra gain in 
the feed lot. Ten pounds extra weight on a long yearling steer off 
the range will be followed by 2.5 pounds extra gain in the feed lot. 
Cancer eye, which causes considerable loss to western cattle, is defi- 
nitely being related to heredity and red coloring around the eye. 
However, resistance to the affliction is inherited, regardless of eye 
color, pointing to the importance of selecting young bulls from cancer- 
free parents. 

Publications —Thirteen technical articles and station releases. Ten 
additional manuscripts are nearing completion. 


| Sec. 9 (b) 3 State and 








| funds other funds 
Expenditures and allotments, July 1947 to June 30, 1950________.__- natasha st $75, 892 $293, 268 
Allotments, fiscal 1950.............----.---22-.-22-2- bean s5 5.2 ! 63, 000 98, 186 


Darry Carrie Breepine ANp SreriLiry 


State experiment stations in the north central region, in close co- 
operation with the Department, are seeking to develop better-pro- 
ducing dairy animals, either within the present vocognisad dali breeds 
or by cross-breeding them. Research in the southern region has a 
similar objective. There, however, effort is concentrated on developing 
high-producing animals adapted to southern conditions. The indica- 
tion is that a certain amount of Brahman blood will help to adapt 
cattle to the higher temperatures. Research in the Northeast seeks 
to improve reproductive efficiency of the cow. Efforts are under way 
to overcome endocrine abnormalities and pathological conditions. 
Dairy research in the West is most concerned with the effect of the diet 
on reproduction. Since the genetic character of the animal and her 
nutritional response affects both breeding efficiency and milk produc- 
tion, and since milk production and management may in turn alter 
breeding efficiency, no one phase of the problem can be completely 
divorced from another. The coordinated national research program, 
therefore, offers the most desirable approach to find the best answers 
to the problem. 

See also work projects RM : b—6, 8, and 408, chapter 2. 


Nortu Cenrran Reeton: In cooperation with the Bureau of Dairy 
Industry. 


Project title: Improvement of Dairy Cattle Through Breeding 


(NC-2). 


Scope and progress —The objectives of this research among 11 north 
central experiment stations and the Department are (1) to develop 
and improve techniques for predicting and proving the transmitting 
and producing ability of dairy cattle, and eer to determine the 
comparative value of inbreeding, cross-breeding, and outbreeding ; and 
(2) to determine how production is inherited and to find out what 
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relation exists between production, fertility, and certain physical 
characteristics. 

Production data on several thousand head of dairy cattle are now 
being gathered. The information obtained from records on the regu- 
lar experiment station herd are being supplemented by data from 
other State herds and from dairy herds belonging to farmers in artifi- 
cial breeding associations. Specially developed herds, as large as 175 
females of one breeding, are now a part of this research. These herds 
are being fed and managed under as near-uniform practical condi- 
tions as possible. A central blood-testing laboratory has been estab- 
lished in connection with this research and several hundred animals 
have been blood-tested for inherited cellular antigens. Information 
is being accumulated on the relationship between type and production. 
Another important intermediate es 2 is the accumulation of data 
for predicting the transmitting ability of young sires. Due to the 
scarcity of good, proven sires this latter information is very important 
to artificial breeding associations. Although this project will yield 
much supplementary information as the work progresses, answers to 
the major objectives will probably require at least 20 years of coopera- 
tive work. 


Sec. 9 (hb) 3 State and 


| 
| 
funds other funds 


ean iendenatl 


Expenditures and allotments, July 1947 to June 30, 1950. .................-- $36, 073 $237, 664 
Allotments, fiscal 1950_ ; 30, 000 73, 497 


NorTHEASTERN Recion: In cooperation with the Bureau of Dairy 
Industry. 


Project title: Studies on Causes and Prevention of Reproductive 
Failures in Dairy Cattle (NE-1). 


Scope and progress.—Eight northeastern experiment stations and 
the Department are cooperating to determine (1) the effect of nutri- 
tion, inheritance, physiology, and disease on reproductive failures in 
dairy cattle; and (2) to find practical ways and means of avoiding 
barrenness. 

In one phase of the research 16 trios of heifers are being raised on 
3 different planes of nutrition (digestible nutrients). Their repro- 
ductive efficiency will be studied as they are bred and rebred through- 
out their productive life. Already the results indicate a marked 
difference in the age of sexual maturity resulting from differences in 
the way heifers are fed. They showed a retarded development of 
their mammary glands on a subnormal plane of feeding. Much data 
on blood composition have been obtained and will be correlated with 
breed performance when the animals complete their productive cycle. 
The USDA Plant, Soils, and Nutritional Laboratory is sampling the 
blood and bones for trace-mineral determinations. The effect on 
heifers of different planes of mineral nutrition and of trace minerals 
on reproduction is also under investigation. Forty-five bulls have 
been included in the study. Sixteen have been slaughtered and their 
reproductive organs studied. Semen is being tested for possible virus 
contamination. Little relationship has been found between the num- 
ber of bacteria in semen and the conception rate. A chemical named 
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Hyaluronidase added to semen does not affect livability or motility in 
stored samples. Antibiotics, such as pencillin and aureomycin, appear 
to improve the quality of poor semen but not of high-quality semen. 
The research correlates the sex hormones secreted by the cow with her 
ability to breed regularly. An effort is being made to learn whether 
the composition of the blood (especially its vitamin and mineral lev- 
els) becomes abnormal when an animal fails to conceive after breed- 
ing. Extensive data on causes of variation in the length of the ges- 
tation period have been examined. The effects of antibiotics as a 
means to remove from semen certain organisms causing abortion are 
being studied. A controlled experiment with a vaccine is also in 
progress. Some of the results to date indicate that retained after- 
births tend to be associated with short gestations and with abnormally 
long ones. The vitality of the calf is also affected by these condi- 
tions. Inflamed vagina has little significance in determining breed- 
ing efficiency. On the other hand, certain bacterial infections in the 
bull are definitely harmful. Examination of abortions in brucellosis- 
free animals shows that about half are bacteriologically negative. A 
very few were infected with Listeria organisms. Results of the ge- 
netics phase of this study indicate that about 26 percent of the cows 
calving in any 1 year leave the herd before calving again. The calv- 
ing intervals of all cows in the herd average about 14.5 months. With 
inbreeding, conception rate has declined slightly. 








| Sec.9(b)3 | State and 

| funds | other funds 
Expenditures and allotments, July 1948 to June 30, 1950__.....-..__.-...---.- $40, 840 $373, 620 
Ba, TO BE cs hank bbe thd do bh ebb wash atcninsn <oenes thdbhedsies 29, 000 


225, 958 


Souruern Reaton : In cooperation with the Bureau of Dairy Industry. 
Project title: Breeding Better Dairy Cattle for the South (S-3). 


Scope and progress.—Seven southern experiment stations and the 
Department are cooperating in this project. Although not limited to 
study of heat resistance in dairy cattle, the major emphasis is given 
to the effects of environmental temperatures above 80°-85° F. on the 
umount of milk produced. At present over 1,000 animals are being 
used in these experiments. They consist of the Jersey, Holstein, 
Guernsey, Brown Swiss, Brahman, Red Sindhi breeds, and cross- 
breeds. Increased disease and heat resistance is being sought by cross- 
ing major dairy breeds with Brahman cattle. “Under way are studies 
of the relative heat resistance between Jersey, Holstein, and Brown 
Swiss cattle by inbreeding and linebreeding. Attempts are being 
made to locate animals or families within each breed which appear 
to be especially resistant to heat and disease. The effect of high tem- 
perature and varying degrees of humidity on rate of respiration, body 
temperature, feed consumption, milk production, body weight, and 
reproduction is being studied in constant-temperature chambers. An- 
other phase of the problem includes the tolerance of the calves of the 
different breeds to heat and disease. No definite results from the calf 
work have been secured. To date the crossbred animals carrying some 
Sindhi blood have maintained lower body temperatures and lower 
respiration rates on hot days than the so-called pure dairy breeds. 
In fact, the results have been so promising that 1,500 head of cattle 
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in an artificial breeding association in one State have been entered for 
breeding by Sindhi-Jersey crossbred bulls. 


Publications.—One article in a scientific journal has appeared. 


| Sec.9(b)3 | State and 
funds other funds 


Expenditures and allotments, July 1947 to June 30, 1950-- eS os $195, 323 
Allotments, fiseal 1950_ i 110, 600 


Western Recon : In cooperation with the Bureau of Dairy Industry. 


Project title: The Causes and Prevention of Breeding Failure in 
Dairy Cattle (W-2). 

Scope and progress.—In the cooperative research of five western 
experiment stations and the Department, the major emphasis is on the 
relationship of proper nutrition to reproduction. Comparisons are 
made of the breeding efficiency of herd bulls when one group is fed 
ample amounts of v itamin A and the other group is fed a much lower 
level. The semen of these bulls is being examined for breeding health 
and virility at 40° F., also for structure and type under chemical 
color stain. The volume and frequency of collection of semen from 
each bull are considered. The low-level-ration bulls are to be kept 
on low vitamin-A diets for 2 to 3 years. Indications to date are that 
the bulls on a low-carotene ration of 50 micrograms per kilogram of 
body weight do not produce semen fit for use in an artificial breeding 
association. In their semen the percentage of abnormal spermatozoa 
is very high, about 50 percent. Bulls on the high-carotene ration 
attain satisfactor y breeding age sooner than the other group but varia- 
tions among bulls within groups are tremendous and complicate the 
problem, 

The reproductive efficiency of cows is also being studied. For in- 
stance, one experimental herd is divided into three groups. One 
group is on a low-carotene ration; one group is on a high-carotene 
ration; and a third group is on high carotene plus vitamin A. A 
minimum of 3 years will be required before conclusions can be drawn 
from the research with this herd. ‘The offspring of cows fed adequate 
and inadequate diets are being compared. Some of these calves will 
be carried through their entire life cycle on an inadequate amount of 

carotene. In other cases the feeding schedule will be reversed. In 
this last-mentioned group no animal has reached maturity but as 
calves the differences between groups are striking. Calves from 
cows fed liberal amounts of carotene are more likely to live. They 
scour less readily. Their blood vitamin-A values are higher. They 
even grow faster. The relationship to reproductive performance of 
calcium, phosphorus, vitamin D, season, supplementary iodine, and 
trace minerals is also being investigated. he records of over 1,000 
cows at the various western stations are being kept on punch cards for 
analysis of the relationship of inheritance to breeding performance. 


Sec. 9 (b) 3 State and 
funds other funds 


Expenditures and allotments, July 1947, to June 30, 1950___..............-.-- $19, 686 $37, 784 
Allotments, fiscal 1950-..... Bhs tcis ‘ i 16, 321 
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Povutrry BREEDING 


Widespread interest among producers of poultry in the potentiali- 
ties of improvement through the use of hybrid chickens has prompted 
the State agricultural experiment stations of the north central and 
southern regions to initiate cooperative research on this and other 
oo of the problem of breeding chickens. The objective is de- 
velopment of flocks with higher viability, disease resistance, market 
quality, and economy of production. The research of the two regions 
is closely cordinated. 

The experiment stations of the western region are engaged in a 
coperative attempt to produce a meat-type turkey that combines high 
efficiency in meat production with maximum ability to reproduce. 

The Department is cooperating with the various groups of experi- 
ment stations in each of these three programs. 

See also work project RM: b-39, chapter 3. 


Nortu Centrau Rreion: In cooperation with the Bureau of Animal 
Industry. 


Project title: Improvement of Quality and Productiveness of 
Poultry Through Breeding (NC-8). 


Scope and progress.—In the north central region a coordinated pro- 
gram of inbreeding and hybridization of poultry to produce chickens 
genetically superior in economic qualities is under way. A part of 
this program includes the testing of crosses of inbred lines; mainten- 
ance and preservation as breeding stock of valuable inbred lines; and 
the establishment and maintenance of a regional poultry testing sta- 
tion. Fifty-eight inbred lines representing the White Plymouth 
Rock, Australorp, Langshan, Ancona, Brown Leghorn, Rhode Island 
Red, White Leghorn, and New Hampshire breeds, and crossbreds, 
have been developed in various parts of the region. These are ready 
for testing with regard to their combining ability. Eleven new in- 
breds are in the process of development. Many 2-way, 3-way, or 4-way 
crosses of these inbred lines have been made for purposes of prelimi- 
nary evaluation. Techniques are being developed that would permit 
the utilization of hybrid vigor without the effort involved in the more 
conventional procedures. At the central testing station, located at the 
Indiana Experiment Station, a brooder house handling 7,000 chicks 
has been completed. Tests were begun on the first lot of hatching 
eggs in March 1950. Other structures, including a laying house, are 
being constructed. Through the joint effort of the Rockefeller 
Foundation, Purdue University, and the Department, a laboratory has 
been established to compare quickly the relative effectiveness of vari- 
ous systems of breeding as determined by egg size and production, 
through the use of the fruitfly. Use of this insect speeds basic re- 
search in breeding operations. 

Publications —Six published articles and two technical papers pre- 
sented in the form of graduate theses. 


See. 9 (b) 3 State and 
funds | other funds 








Expenditures and allotments, July 1947 to June 30, 1950_..._...........-.--. $31, 205 $142, 406 
Allotments, fiscal 1950_.__..__-- Iatel<caqann adage : eal 30, 000 60, 698 
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SourHern Recion: In cooperation with the Bureau of Anima! 
Industry. 


Project title: Breeding Improvement of Chickens (S-7). 


Scope and progress —With a considerable expansion of facilities, 
increased emphasis is being given poultry breeding research, including 
inbreeding, cross-breeding, and family selection, under this southern 
regional project in which 12 State experiment stations and the Depart- 
ment are cooperating. The objectives are increased egg production 
and better meat-type birds. Inbred lines of White Leghorns, New 
Hampshires, Rhode Island Reds, Barred Plymouth Rocks, and White 
Plymouth Rocks are being developed rapidly. Some will be tested in 
1950 at the central testing station, established for all regions at 
Lafayette, Ind. Superior meat-type chickens are resulting from 
crosses of New Hampshire and Cornish birds, and highly productive 
chickens are being bred that can be divided according to male and 
female at hatching time on the basis of down-color differences. In 
some of the heavy breeds considerable progress has been made in 
converting the strains from late to early feathering. Selection is 
being carried out for the establishment. of strains resistant to the 
parasite causing coccidiosis. The New Hampshite breed has natural 
resistance. Offspring from coccidia-resistant hens showed _ better 
livability and growth following artificial infection than did the 
regular stock. Production, size, fertility, and hatchability of eggs 
have been improved in both New Hampshires and White Rocks 
through this research. 

Publications —One published article; five papers presented at tech- 
nical meetings; two papers contributed as graduate theses. 








Sec. 9 (b) 3 State and 
funds | other funds 


Expenditures and allotments, July 1, 1947 to June 30, 1950____.........-... $1, 959 $149, 863 


Allotments, fiscal 1950 1, 000 93, 861 


Wesrern Recion: In cooperation with the Bureau of Animal 
Industry. 


Project title: Breeding Improvement of Turkeys (W-7). 


Scope and progress.—Six experiment stations of the western region 
and the Department are cooperating in a study of the size, conforma- 
tion, and other physical characters of turkeys as a basis of selection 
for improvement; the inheritance of such characters and their effect 
on reproduction ; the mode of inheritance of all the various characters 
involved in turkey reproduction; and methods of breeding. Some 
striking differences in certain physical and reproductive characteristics 
have been observed among strains of both Broad-Breasted Bronze and 
Beltsville Small White turkeys. Susceptibility to leg weakness and 
reproductive inferiority has appeared in certain strains. ‘There ap- 
pears to be a direct relationship between width of breast and leg weak- 
ness and mortality. The performance of progeny apparently is a 
family characteristic regardless of degree of inbreeding. Closely 
related toms have shown notably uniform family performance as 
measured by fertility and hatchability. Differences are found in 
toms in ages at which they reach maturity and inbreeding usefulness. 
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Family differences have been observed in the volume, density, and 
virility of semen, and its fertile duration in the hen following insem- 
ination. . 

Publications.—Six articles. 


Sec. 9 (b) 3 State and 


funds | other funds 
Expenditures and allotments, July 1, 1947 to June 30, 1950. .___- +e i $8, 507 | $72, 262 
Allotments, fiscal 1950_. as <3 Siig sets ehh 7, 500 47, 651 


Corron IMPROVEMENT AND MECHANIZATION 


Major emphasis in the support of cooperative regional research 
under the regional research fund has been devoted to a program 
directed (1) to the improvement of the cotton plant itself by applying 
knowledge gained through fundamental studies of the genetics of 
cotton; and (2) to research designed to reduce costs of producing 
cotton by obtaining and applying information leading to the more 
complete mechanization of all phases of growing and harvesting the 
crop. The cooperative research in these two subjects is conducted by 
experiment stations of the cotton-growing States and the Department. 

See also work projects RM: b—56 and 526, chapter 10. 


SourHEeRN Reeion: In cooperation with the Bureau of Plant Indus- 
try, Soils, and Agricultural Engineering 


Project title: Research and Plant Science for Improvement of 
Cotton; Cotton Genetics (S-1). 


Scope and progress—In this regional activity, experiment sta- 
tions in the cotton-growing States and the Department are cooperating 
in basic fundamental cotton genetics studies and closely related fields 
as applied to the improvement of cotton. Numerous varieties and 
genetic types of the species of plant to which cotton belongs have 
been collected from many parts of the world. They have been eval- 
uated and cataloged, and are grown in gardens where they are avail- 
able for use in different phases of the basic research and for future 
sources of supply. Genetic studies in American upland cotton are 
showing the inheritance and relationship of many plant and lint-color 
and Jeaf-shape characters; relation of hairs on foliage to certain fiber 
properties and lint quantity; response of short-day types to length 
of day; seedling vigor and resistance to Verticillium wilt and other 
diseases, Instruments for rapid measurement of properties of cot- 
ton fiber, as fineness and behavior under compression, were developed 
and improved further. Transfer of blight and wilt-resistance char- 
acters from resistant lines to susceptible commercial varieties is in 
progress. Crossings are made to establish a plant type which pro- 
duces and supports the crop so as to prevent fiber from coming in con- 
tact with soil and to limit excessive production of the vegetative 
portion of the plant. A type of fiber more adapted to mechanization 
is being used in many crosses to combine these qualities with other 
desirable ones. Substantial progress is being made toward combin- 
ing high fiber strength with acceptable yield and boll size, and various 
potentially useful leaf characters. Numerous hybrid stocks are being 

78552—51—vol. 354 
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studied for transferring desirable properties to American upland 
cotton. A special aim is to combine upland plant type and production 
with the fiber length, gig and fineness of the Sea Island or 
Egyptian kind of cotton. Studies of the nature of differences be- 
tween species have aided in the development of methods for the trans. 
fer and combining of desirable characters. 

Publications.—Eight scientific papers or bulletins; five more soon 
to be released; ten additional manuscripts nearing completion. 


Sec. 9 (b) 3 State and 
funds other funds 





Expenditures and allotments, July 1947 to June 30, 1950__...._........-.--.-- $129, 195 $179, 799 
TINE TOU, SII nine dae eerie Ddns sei ndneke te or <cia dnan on eoeere ean ot 116, 185 197, 000 


SouTHERN Reeron : In cooperation with the Bureau of Plant Industry, 
Soils, and Agricultural Engineering. 


Project title: The Mechanization of Cotton Production, Harvest- 
ing, Ginning, and Cleaning (S-2). 


Scope and progress.—Cotton is produced in five general classified 
areas of the Southern and Western States, i. e., the Piedmont, Coastal 
Plains, Alluvial Plains, Subhumid Plains, and the irrigated areas. 
The variable climate, soils, topography, and particular problems of 
these areas were recognized in the establishment of this regional cot- 
ton mechanization research program in which nine southern and 
two western State experiment stations and the Department are co- 
operating. The research objective is to obtain information on ways 
and means of producing cotton mechanically through all operations, 
from disposal of residues of the previous crop to harvesting. In- 
cluded are investigations of storage, ginning, and cleaning. 

Tests of commercial, power-driven stalk shredders have given gen- 
erally satisfactory results, but power requirements are high and me- 
chanical failures excessive in most machines. A tractor-mounted, re- 
volving, vertical-blade-type shredder gave outstanding performance 
in cutting ability and durability. 

A test undertaken to measure the effects of a county-wide stalk de- 
struction program on insect population where all stalks were de- 
stroyed by September 1 has disclosed that boll weevil infestation was 
held to 27 percent by July 30, whereas the adjoining county with no 
control had an infestation of 63 percent on the same date. 

In precision Se ocaatad the stand was found to be in direct 
proportion to the number of seeds planted and their viability, thus 
dispelling the theory that thickly planted seed gives a better stand 
as a result of more combined “push” to break through the soil. Pel- 
leted, machine-delinted seed can be successfully planted to a stand 
with pea or bean plates. It has also been found possible to hill-drop 
or drill desired rates and spacings with a lister planter by using spe- 
cial mechanisms, special seed plates, and graded acid-delinted seed. 
The grading of cottonseed is new, but seed grading is well established 
in other crops. 

A newly developed machine, designed to measure the efficiency of 
differential placement of fertilizer ingredients used in conjunction 
with bedding and planting, has given satisfactory performance when 
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placing phosphate with the seed mixed in the drill and in bands 3, 9, 
and 15 inches from the drill at varying depths and on either or both 
sides of the drill. At the same time, nitrogen and potash could be 
placed simultaneously in bands 3 inches on either side of the drill 
from a top-delivery hopper. Radioactive phosphorus experiments 
showed that the cotton roots contacted and utilized phosphorous from 
fertilizer bands placed 3 inches from the row in about 2 weeks, from 
9-inch bands in 60 days, and 15-inch bands in 75-days after planting. 

Grass and weed control through the use of chemicals, seedbed prepa- 
ration, and planting methods, aromatic oil sprays, cultivation, and 
flaming has produced some promising leads and they are undergoing 
further tests. Field-spraying equipment is being developed. A new 
postemergence shield shows — for precision, directional spray- 
ing. In some areas the use of the rotary hoe on a lister cultivator has 
reduced hoeing on an average of 60 percent over 3 years. The use of 
special shields for equipment for late cultivation has made it possible 
to cultivate and control weeds in cotton 44 inches high without dam- 
age. Higher operating speeds and flaming at an earlier date have 
been possible with the recent development of a new flat-shaped burner, 
producing a broad, short flame, that operates at an approximate angle 
of 45 degrees with the ground line. The shorter, better-controlled 
flame lowers the possibility of damage to young plants. An experi- 
mental machine built to facilitate insect control is capable of apply- 
ing both spray materials and dust, giving coverage and control with 
rates as low as one-half gallon per acre, which is comparable to air- 
plane application. 

In an effort to improve stripper harvesting, an experimental 
stripper with a new stripping ee has been designed and built. 
The stripping mechanism consists of two oppositely turning metal 
rolls upon which are mounted brushes which sweep the cotton off the 
plant and into an inclined receptacle where air picks it up and conveys 
it into a trailing wagon. The machine can be mounted directly on any 
conventional tractor. Major farm machinery manufacturers are 
building seven pilot models for tests in 1950. 

For successful mechanical harvesting, clean cultivation is essential. 
Because of the tendency of defoliated leaves and stems to fall to the 
lower middles, a cleaner row may be secured by a slight dirting of the 
drill row. Flaming also produces desirable picking conditions be- 
cause it tends to prune the lower limbs of the cotton, producing a 
higher-fruiting plant for ease of mechanical picking. 

Publications.—Thirty-seven bulletins and articles which have ap- 
peared in the farm or trade press. 


Sec. 9 (b) 3 State and 
| funds | other funds 





Expenditures and allotments, July 1, 1947, to June 30, 1950 ee $193, 968 | $355, 131 
Joe: ; abe wh | 72, | 


Allotments, fiscal 1950____- 97, 490 


i | 


Diseases AND Parasites oF Farm ANIMALS AND PouLtry 


Each of the experiment stations cooperating on the study of New- 
castle disease of poultry is working under a coordinated plant of 
attack designed to insure that no important phase of the problem is 
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omitted and to obtain simultaneous advance in knowledge on im- 
portant aspects. This disease is present in each of the 48 States. The 
extreme variations of climate, environment, and management prac- 
tices affect poultry and disease ‘ agent alike. Measures that adequately 
control the disease in one region have been found inadequate under 
conditions of a different region. This study, therefore, is of necessity 
one of national scope. The research of the north central, north- 
“astern, and southern regions, and that of the Deparment, is closely 
integrated nationally. 

Cooper ative research to determine what is causing death losses in 
young pigs and what means may be developed to reduce such losses 
Was initiated in 1949 between the Bureau of Animal Industry and 
experiment stations of the north central region. A cooperative 
regional project was established in 1949 with a small allotment from 
the regional research fund for planning and coordination. From 20 
to 30 percent of pigs farrowed each year are lost through death prior 
to the weaning age. These are economic losses which agriculture can 
ill afford to continue. A number of specific diseases appear to be 
involved in some of the losses; however, their causes are obseure and 
there is urgent need for their study and determination. Control 
measures cannot be formulated until the causes are known. 

See also work project RM : b—41, page 144 of chapter 1. 


Norru Centra Reeron: In cooperation with the Bureau of Animal 
Industry. 


Project title: The Control of Newcastle Disease of Poultry 
(NC-6). 


Scope and progress.—This research, in which 12 north central ex- 
periment stations and the Department are cooperating, includes the 
following major phases: Diagnosis; determination of ways in which 
the disease is spread; immunization; nature; activity and variations 
of the infective agent; and collection of vital statistics showing seri- 
ousness of the disease. Results to date are briefly as follows: Chick 
mortality ranges from 5 to 90 percent. Adult mortality ranges from 
0 to 27 percent, but in all cases there is a serious drop in egg produc- 
tion. ‘The virus has been isolated from two naturally occurring cases 
of conjunctivitis in man. New respiratory and nervous diseases that 
closely simulate Newcastle disease are appearing and make diagnosis 
difficult. Newcastle virus has been shown to be a contaminant in sam- 
ples of commercial fowl pox and infectious laryngotracheitis vaccines 
which had been implicated in spread of Newcastle disease. Excellent 
progress is being made in immunization, thus providing a stopgap to 
reduce losses in the region until more effective control measures are 
available. A repository has been established for the various strains 
of Newcastle virus as they are isolated over the country. Exhaustive 
studies are being made of their natures, activities, and possible means 
of control. Differences in strains of the virus have been shown. Sev- 
eral laboratory tests for the disease and methods of virus isolation 
have been compared and found accurate, and now a rapid field test 
that appears very promising is under trial. Inoculation of hens with 
a killed vaccine does not pass protection to subsequent chicks of those 
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m- birds. 'Use of a live virus vaccine does pass an immunity to chicks 
‘he but is of variable duration. Formaldehyde fumigation will kill the 
ac virus in forced-draft incubators. Recovered birds apparently do not 
ely spread the disease. Coccidia and other internal parasites apparently 
der are not a factor in the spread of this disease. On the other hand, 
‘ity Newcastle virus was isolated from mites fed on artificially infected 
th- hens. Cats that eat infected birds can spread the disease with their 
ely feces, 

; Publications.—Thirty station bulletins or technical articles. 
} in —— — — - — —~———__—_+-4 aie 
ses See. 9 (b) 3 State and 
and funds | other funds 
Live Expenditures and allotments, July 1947 to June 30, 1950.............----..-.- | $28,685 | $120,149 
ron Allotments, fiscal 1950.....-.....-----.---.--- had hie are 18, 400 | 69, 180 
1 ZO ———__—_—. - — —__— - 
sa Sournern Reeton: In cooperation with the Bureau of Animal 
hee Industry. 
and Project title: Newcastle Disease of Poultry (NS-6). 
trol Q . . ‘ 

Scope and progress.—The three State experiment stations cooper- 
ating m the study of Newcastle disease in the southern region report 
mortality rates and losses in egg production approximately the same 

oe as for other regions. Allied respiratory diseases are on the increase. 
= The principal effort has been directed toward the evaluation of the 
B, vaecine developed under this project in 1948. This living virus 

iltry vaccine isso mild that it can be sali used in day-old chicks by drop- 
ping it into their nostrils. Chicks hatched from susceptible hens 

1 ex: and vaccinated at 1 day of age have been resistant to the disease up to 
che. | | year of age. Turkey poults vaccinated at 1 day of age were immune 
Dadeh 6 months later. Results of extensive field trials have been very gratify- 
ses ing. Eventually, this B, vaccine may prove to be the most satisfactory 
a means of controlling mortality in young chicks rather than depend- 
‘hick ing on extremely variable egg-transferred immunity resulting from 
ae the use of more virulent vaccines now available commercially. Addi- 
Ants. tional research is needed to clarify this problem. A satisfactory 
none whole-blood plate test that will identify Newcastle-infected birds 4 to 
that 5 days after exposure has been developed. Unfortunately, this test 
ciate requires using live virus, which eliminates its use in the field because 
ci of danger of spreading the disease on uninfected premises. A search 
scines is being made for a more suitable testing agent that will be satisfac- 
allent tory for use in the field. A method of determining whether or not 
ap to birds are susceptible to the disease has been developed. This test 
ate is also of great value in distinguishing Newcastle-disease birds from 
diate those affected with other similar diseases. It has been found that the 
ative virus does not survive in unincubated eggs. Those conducting the 
Diane research concur with the project leaders of other regions that, with 
iy. the evidence at hand, there is no indication of spread of infection from 
orl recovered birds through their eggs to young chicks. It appears pos- 
a test sible that in broiler plants receiving chicks from immune hens, air 
Sith sterilization may prove practical as a means of protecting the young 


those chicks until they may be vaccinated. 
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Publications.—Six scientific journal articles; two in preparation. 


Sec. 9 (b) 3 State and 
funds other funds 





Expenditures and allotments, July 1, 1948 to June 30, 1950 
Allotments, fiscal 1950 





NorTHEASTERN Reoion: In cooperation with the Bureau of Animal 
Industry : 


Project title: Control of Newcastle Disease and Allied Respira- 
tory Diseases in Poultry (NE-5). 


Scope and progress—The eight cooperating experiment stations 
and the Department are investigating the major phases of the disease 
as it occurs in the Northeast, with additional emphasis on allied re- 
spiratory diseases that are plaguing poultrymen in this region—dis- 
eases that so closely simulate Newcastle that differential diagnosis is 
made extremely difficult. Results to date are briefly as follows. Mor- 
tality rates are similar to those reported for the north central region. 
Blood serum of human patients recovering from mumps has been 
found to react to tests for Newcastle disease. In no instance, as yet, 
has the virus been isolated from the blood of such patients. This may 
be simply a case of nonspecific reactions; however, the possible im- 
vortance of Newcastle disease in human health is not being over- 
joni: Even the virus of poliomyelitis is being compared, employing 
an electron microscope and cross-immunizing tests with Newcastle 
virus using monkeys. The northeastern region has been particularly 
troubled with respiratory diseases that often affect flocks concurrently 
with Newcastle disease. New techniques have been developed for 
satisfactory isolation of the allied viruses. The northeastern region 
has also made excellent progress in immunization. Several vaccines 
have received widespread use and have very effectively reduced mor- 
tality and loss in egg production. However, at the present time no 
vaccines will completely immunize all flocks. The research indicates 
that immunity passed from vaccinated hens will not protect their 
chicks for more than 2 weeks and, in many cases, not at all. Differ- 
ences in strains of virus have been shown and in one instance two 
strains were isolated from an outbreak of the disease in a single flock. 
A rapid field test, readable in 5 minutes, has been developed which is 
in 93-percent agreement with the slower laboratory test in general use. 
Used feed bags, which have been shown to be potential inanimate car- 
riers of the virus, are now being made safe by a process developed 
under this project. Newcastle Dae virus has been isolated from 
a nestling starling; the nearest farm was 214 miles away. Here is an 
additional agent for spreading the disease. Pekin ducks have been 
added to the list of susceptible hosts. 

Publications.—Forty-seven separate releases to scientific publica- 
tions. 








Sec. 9 (b) 3 State and 
funds other funds 





Expenditures and allotments, July 1947 to June 30, 1950 ‘ $163, 397 
Allotments, fiscal 1950 20, 500 76, 160 
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Nortu Centra Reeion : In cooperation with the Bureau of Animal 
Industry. 


Project title: Death Losses in Young Pigs (NC-13). 


Scope and progress.—The general over-all scope of this research car- 
ried on cooperatively between nine north central stations and the 
Department is to: (1) Determine the causes of high mortality among 
young pigs during their first 8 to 10 weeks of life; (2) devise ways and 
means of reducing the losses. Specific objectives include: (1) To 
determine the influence of nutritional factors before and after birth on 
the livability, development, and well-being of pigs; (2) to determine 
the effect of metabolic disturbances and disorders on the livability of 
newborn pigs; (3) to determine which of the lower and higher plant 
and animal parasites cause diseases of young pigs; and (4) to investi- 
gat allergies and other phenomena in respect to their role as lethal 
factors in young pigs. Results to date are briefly as follows: 86 per- 
cent of pigs showing symptoms of noninfectious enteritis recovered 
following treatment with B vitamins. Reduction of milk flow in 
sows brought on by nutritional causes may result in deaths of pigs. 
Vitamin B,, is having an amazing effect on the livability and develop- 
ment of young pigs. Some sows have been observed that produce onilk 
that is poisonous to their pigs, causing death within 2 to 3 days unless 
the pigs are transferred to a synthetic ration made largely with cows’ 
milk or are placed on other sows. Vitamin-A content of milk fat has 
been found to increase toward the end of lactation in sows on pasture. 
A filter-passing agent—one that readily produces disease by inocula- 
tion into normal pigs—has been isolated from cases of transmissible 
gastroenteritis. This disease is rather widespread and, so far, no 
effective serum, drug, or other treatment has been developed. Embry- 
onic death which appears to be a big factor in the reduced number of 
pigs from sows, is receiving study. A puzzling new disease that pro- 
duces jaundice and death in pigs is being studied. It affects about 10 
percent of a herd with 100-percent death of affected animals. Another 
new disease that is being studied is one in which 10 or more sows in a 
single herd will bear dead pigs which are either mummified or 
macerated. 

Publications.—Sixteen scientific papers in various technical journals. 





See. 9 (b) 3 
funds 


State and 
other funds 








Allotments, fiscal 1950__.__._. ‘ aa tenting iebemoaers ca shadinae Aeration imate | $1,000 | $47, 972 





Farm BurLpines 


The regional research programs on farm buildings include coopera- 
tive studies by experiment stations of the north central and western 
regions on the improvement of structures and equipment for the hous- 
ing of dairy cattle, and a study in the north central region on the uses 
of various materials in the construction of farm buildings. The 
Department cooperates in all three. 

See also, work project RM : b-73, page 2030 of chapter 30. 
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Norru Centrrau Reeton: In cooperation with the Bureau of Plant 

Industry, Soils, and Agricultural Engineering. 

Project title: The Design of Dairy Barns and Related Structures, 
To Provide for Best Management, and Use of Space, High 
Labor Efficiency and Production of High Quality Milk 
(NC-3). 

Scope and progress.—This cooperative and coordinated research 
study is in progress among eight north central experiment stations 
and the Department. Immediate problems under investigation are: 
(1) Controlled comparisons of the loose-run pen system for housing 
dairy cattle with the stanchion-type system; (2) improvement and 
development of methods of mechanization to reduce chore time and 
to raise production efficiency; (3) evaluation of bank or basement 
barns in contrast to above-ground barns; and (4) methods and effects 
of insulation and ventilation on deterioration of structures, over-all 
sanitation, and animal health. The loose-run pen system has been 
demonstrated to have marked superiority over stanchion barns in the 
protection of cow health. Housing costs are greatly reduced. Milk 
quality is advancing rapidly through the use of more and better milk 
houses, more and better ventilation, and in other ways. In the study 
of bank barns, it appears that with good ventilation and other favor- 
able factors, barns either above or Sais ground will have no effect 
upon the quality of the milk produced in them. It has been demon- 
strated that longer and wider stalls in stanchion barns contribute to 
keep cows in good health. In the relatively short period that this 
cooperative research has been underway, industry is recognizing the 
sound results obtained and many major adjustments in the manufac- 
ture of products have already been made. Dairy farmers are eager 
for improved plans for remodeling and the new equipment produced 
by industry, so as to take advantage of the economies demonstrated. 
As more scientific facts are established, major changes in dairy-cattle 
housing and the management of dairy herds may be expected. Com- 
plete utilization of the net results should give improved milk quality, 
better and more flexible housing for producmg cows and young stock, 


lower costs, reduced chore time, and Dee for greater mechani- 


zation of all operations. So great has been the demand for informa- 
tion that a record issue of 50,000 copies of the regional bulletin on 
dairy-cattle housing was nearly exhausted within a year. 

Publications—Regional bulletins; 17 others; 5 manuscripts being 
prepared. 





Sec. 9 (b)3 | State and 


funds | other funds 


Expenditures and allotments, July 1, 1947, to June 30, 1950 , $47, 465 
Allotments, fiscal 1950 
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lant Nortu Cenrrat Recton: In cooperation with the Bureau of Plant 

Industry, Soils, and Agricultural Engineering; Forest Products 
ures, Laboratory ; and National Bureau of Standards. 
ligh Project title: Selection and Utilization of Materials for Farm 
Mali Building Construction (NC-4). 

Scope and progress.—Utilizing special facilities of the six coopera- 
arch ting experiment stations, studies are in progress to establish for each 
pees of the principal types of farm buildings the service and design re- 
_ quirements of walls, foundations, floors, roofs, and frameworks. In- 
Sue cluded, also, are investigations on physical, chemical, and related 
and properties of materials, structural parts, and assemblies, and on their 
and performance in actual use under widely different climatic conditions. 
ment Particular emphasis is placed on the optional and alternate use of 
fects various materials to improve fabrication methods and construction 
r-all procedures for reduction in waste of both material and labor in con- 
been struction. Aluminum sheets and other aluminum products used in 
n the poultry houses for 2 years have no observable corrosion, even when 
Milk in contact with wet litter and droppings. Observed temperatures 
milk under aluminum and other roof surfaces on open and closed build- 
tudy ings indicate that aluminum is efficient in excluding solar heat. White 
aVOr- and aluminum paints have also been found effective to reduce interior 
effect temperatures of buildings. Studies being made of materials and 
On: methods to produce a low-cost, lightweight concrete have resulted 
ite to ina satisfactory corncob aggregate building block of sufficient strength. 
i this Its insulating quality is similar to cinder concrete. This mixture is 
ed also under test for use as a floor slab exposed to the weather. Promis- 
utac- 


ing results have been obtained with cement to produce porous con- 
eager crete suitable for false floors in grain bins. Other materials such 
Luced as asphalt, oils, gravels, sawdust concrete, cinder concrete, rammed 


rated, earth, and building blocks are undergoing tests for floors in buildings 
cattle and service yards. Investigations on the use of a rototiller for mix- 
Com- ing concrete in place for floors have shown that labor can be reduced 
ality, 30 percent. The floor produced, however, was not as strong as with 
stock, conventional mixing and pouring methods. Measurements of the 
shani- withdrawal resistance of some 40 different types of nails after several 
orma- changes in moisture content of the wood test blocks are in progress. 
An on Studies on the fabrication of a suitable building panel from agri- 
) cultural wastes are under way. A cornstalk panel up to 4 inches thick 
being and faced with plywood or aluminum sheet has been made which has 
several desirable features. Little framing is required for its use in 
construction. Its insulating qualities are extremely high. Studies of 

ate anid the value of various protective coatings for farm buildings are in 


progress. Stress evaluation in glued joints and resistances of glued 
on a0 joints to fatigue are being investigated. 


19, 825 
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Publications.—Two station bulletins; two journal articles; four 
manuscripts prepared. 


Sec. 9 (b) 3 State and 
funds other funds 


Expenditures and allotments, July 1, 1947, to June 30, 1950. - $15, 731 $22, 820 
Allotments, fiscal 1950 6, 500 9, 100 


Western Region : In cooperation with the Bureau of Plant Industry, 
Soils, and Agricultural Engineering. 


Project title: Improvement of Farm Dairy Structures and Equip- 
ment (W-3). 


Scope and progress——Four experiment stations of the western 
region are studying the influence of housing and equipment for dairy 
herds on the quality of milk produced. The efficiency of dairy cattle 
kept in stanchion barns versus those kept in open sheds and milking 
parlors under conditions of medium, high, and coastal altitudes and 
climates is being studied. Requirements for adequate rearing of dairy 
calves and young stock are also being considered. Preliminary analy- 
sis of 1 year’s data indicates that “production follows temperature. 
The production of animals in open sheds closely paralleled that in 
stanchion barns during December, spread in favor of the barn group 
in January, and finally crossed in favor of the open shed during 
March and April. Anp 36 percent of this variation was 
due to temperature abor of handling bedding and manure was 
37.5 percent less for the open-shed group. General health of animals 
in both groups was approximately the same. However, the barn- 
housed animals experienced some stiffness in joints as contrasted to 
no visible discomfort in the open-shed group. Young calves in open 
sheds required more feed, which was originally thought to be due 
to colder temperatures. Further analyses ‘of data, however, indicate 
that a portion of this extra feed was expended through more exercise. 
General health has been in favor of the open-shed calves with no 
deaths as contrasted with four calves lost in the barn group. Addi- 
tional studies are under way of calf housing and of space require- 
ments and types of mangers for open-shed housing. 
Publications.—Five. 


; Saas 
Sec. 9 (b) 3 | State and 
funds other funds 


Expenditures and allotments, . . 192 7 $61, 851 
Allotments, fiscal 1950 30, 997 





Farm Hovusine 


In face of recent emphasis on rural home building and_ remodeling, 
the experiment stations in all four regions, in cooperation with the 
Department, have initiated housing research planned in the following 
order: First, a survey to determine the kind of houses in which rural 
families live and the adequacy of these structures in meeting housing 
needs and preferences; second, intensive laboratory study to de- 
velop improved structural methods and use of native materials, and 
to establish adequate standards of space, arrangement, and design 
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for practical use in the home; third, conversion of the new research 
information into plans for functional and livable homes within the 
reach of rural family pocketbooks. 

See also work project RM: b-14, page 2033 of chapter 30. 


Nortn Centrat Recon: In cooperation with the Bureau of Human 
Nutrition and Home Economics, and Bureau of Plant Industry, 
Soils, and Agricultural Engineering 


Project title: The Determination and Interpretation of Farm- 
house Requirements Based Upon Patterns of Farm Family 
Living and the Development of Plans, Construction Practices, 
and Effective Methods for Attaining Adequate Economical 
Housing for Farm Families (NC-9). 


Scope and progress.—One of the first problems undertaken simul- 
taneously by the eight cooperating experiment stations and the De- 
partment was to agree on some essential requirements of the north 
central farmhouse made necessary by the kind and scope of family 
living and farm activities, equipment and materials in use, and family 
preferences for various housing features. A second phase of the 
study went into consideration of variations in type of farming and 
area conditions as these might influence requirements for farmhouses. 
A third phase undertook preparation of standard farmhouse plans, 
while a fourth developed suggested methods for home-improvement 
practices that can be accomplished by better use of resources available 
to farm families. Basic family needs for the design of the farm- 
house were obtained from a survey of approximately 900 families 
representative of the region. Information concerning present farm 
family homes, activities, and preferences was obtained by interview- 
ing these families according to a carefully developed schedule. Three 
hundred and sixty-four of the families further responded by giving 
a complete inventory of goods needing placement or storage space 
within the home. The data have been tabulated and analyzed, and 
a regional report interpreting the findings has been prepared. This 
report will give a regional picture of the housing needs and pref- 
erences, as related to family characteristics, household activities, and 
homemakers’ choices with respect to selected physical features of the 
house and inventories of property kept in the house. 

A study of variation of certain factors fundamental to housing de- 
sign within the north central area, namely, income, tenancy, minimum 
and maximum temperatures, maximum wind velocity, and others has 
been completed. Some factors such as level of living and income, 
and certain indicators of the status of rural housing have been studied 
on the county basis to show variation within the 12 States. A pilot 
study has been conducted in which schedules have been obtained from 
200 families, equally distributed between one high-tenancy and one 
low-tenancy county, to study relationships between period of family 
cycle, the family’s housing, and its economic progress. 

Twenty sketch plans and illustrations have been prepared for a 
farmhouse plan book. The plans, based on existing information 
and such findings as were immediately available from the survey, 
involve original designs and redesign of adaptable existing plans. 

The fourth phase of the study centered attention on economical im- 
provement in heating systems in the farm home. Tests conducted 
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on different types of heat-distribution systems established experi- 
mentally in several occupied farm homes showed that oil-fired cireu- 
lating heaters, such as those in common. use, do not alone have circu- 
lating capacity to heat distant rooms satisfactorily. Distribution of 
heat with proper use of low-cost duct systems and fans made it pos- 
sible, however, to heat a one-story house with a central circulator. 
This system eliminates to a great extent the complexness of heating 
problems introduced by installation of modern bathroom facilitic: 
and replacing the wood and coal stoves with an electric or gas ran 

As a tool for future housing research, a survey has been completed 
to show the housing research resources of the north central experi- 
ment stations in terms of personnel, laboratories, equipment, land, 
buildings, and present research activities. 

Publications. —Five manuscripts in preparation. 


Sec. 9 (b) 3 | State and 
funds other funds 


Expenditures and allotments July 1947 to June 30, 1950 $36, 793 $40, 604 


Allotments, fiscal 1950- a 13, 92 


NorTHeasterN Recion: In cooperation with the Bureau of Human 
Nutrition and Home Economics, and Bureau of Plant Industry. 
Soils, and Agricultural Engineering. 


Pied title: Space, Facility, and Structural Requirements for 
Farm Houses in the Northeast Region (Revised) (NE-7). 


Scope and progress.—In this project, eight northeastern experiment 
stations and the Department initiated a survey among farm families 
engaged in major types of farming in the northeastern region to 
obtain basic information on housing needs and preferences. This 
information on the present pattern of farmhouses, household activ- 
ities, household inventories, and general housing preferences for 
location of activities and orientation of rooms, has served as a basis 
for intensive laboratory investigations planned to solve problems wn 
covered by the survey. Schedules, carefully developed to obtain by 
interview the desired information, were completed for 813 families. 
The data have been analyzed and a detailed technical report has been 
issued. A few of the findings are as follows: 

More than three-fourths of the farmhouses in the Northeastern 
States are at least 50 years old and 44 percent were built more than 
a century ago. Although most of the houses are large enough, space 

cannot be used advantageously and families would make changes in 
their homes if possible to adjust to modern living needs. The survey 
showed a lack in the average home of work space to relieve the kitchen 
of many of the activities now being conducted there, such as washing, 
ironing, canning of foods, and cutting of meat. ‘Laboratory work 
has been planned to study space dimensions, and character of equip- 
ment and its effective arrangement, for use; also architectural studies 
to suggest desirable arrangements of space "and equipment; engineer- 
ing studies and tests to obtain structural soundness and flexibility: 
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and investigations to determine human-energy costs in actual use of 
suggested space and equipment arrangements. Research in the fol- 
lowing areas has begun: Activities related to food; activities related 
to care of clothing and household linens; activ ities related to family 
leisure and play of children; the storage of children’s toys and play 
materials; and activities related to the ‘business of the household and 
farm. 

Publications.—F our issued ; a nontechnical report covering findings 
of the regional survey is in preparation. 


Sec.9(b)3 | State and 








funds | other funds 
Expenditures and allotments July 1947.to June 30, 1950___._- eng coe $81, 203 $92, 522 
Aiecieeeeee, Tia WSSO... LLL. ee ccs 42, 000 45, 090 





SoutrHERN Recion: In cooperation with the Bureau of Human Nu- 
trition and Home Economics, and Bureau of Plant Industry, Soils, 
and Agricultural Engineering. 


Project title: Functional Requirements and Plans for Southern 
Rural Homes (S-8). 


Scope and progress.—Eight experiment stations and the ‘Depart- 
ment undertook a survey among farm families to determine the kind 
and scope of current household activities affecting housing needs; the 
supplies, commodities, and equipment used in carrying out these ac- 
tivities; and the preferences as to locations for performing specific 
activities and the relation of these to other family activities. On the 
basis of the information thus obtained, a second phase of work was 
initiated to develop mmimum and desirable standards for family 
activity centers, efficient arrangement of space and equipment, fune- 
tional designs for household facilities, and functional requirements 
for household equipment. A third phase is concerned with more ef- 
ficient utilization of native and other materials and the development 
of appropriate structural methods for low-cost maintenance and con- 
struction of farm homes. A fourth phase will develop new designs 
and suggestions for designing existing farmhouse plans. A total of 
1,508 schedules have been completed by interviewing families repre- 
sentative of the region. Tabulation and analysis of the data have been 
made and a technical report of the findings is in preparation. Pend- 
ing release of this report, tables have been integrated and a prelimi- 
nary summary of the information has been prepared by special request 
for the use of architects cooperating under the Housing Act of 1949 
in the development of plans for low-cost homes in the southern region. 
A series of laboratory experiments has been undertaken, beginning 
with design of model storage walls, and of space, storage, and arrange- 
ment requirements for the following: Home activities of children : 
combination living and sleeping areas, and storage of bedding and 
household linens; and meal service and meal preparation, including 
cement of baking space to meet requirements in southern farm 
<itchens 





2674 AGRICULTURAL RESEARCH AND RELATED SERVICES 


Publications.—A technical report on the survey of southern hous- 
ing needs and preferences is in es One report, in the form 
of a graduate thesis, has been completed. 


Sec. 9 (b) 3 State and 
funds other funds 


Expenditures and allotments, July 1947 to June 30, 1950_-..............------ $42, 861 $66, 030 
Allotments, fiscal 1950 21, 000 24, 900 


Western Recion: In cooperation with the Bureau of Human Nutri- 
tion and Home Economics. 


Project title: The Improvement of Rural Housing in the Western 
Region: A Study To Determine Functional Requirements 
(W-8) 

Scope and progress —Seven experiment stations of the western 
region and the Department are cooperating in this research as follows: 
Collection and analysis of information concerning rural families and 
their environmental conditions that is basic to the development of 
house plans suited to the various areas of the Western States; estab- 
lishment, of basic planning data (space, equipment, and utilities) for 
specific household functions; and development and appraisal of house 
plans that utilize the information obtained in the survey for the pur- 
pose of public use and as a basis for further research. The research to 
date has involved the collection of schedules from a sample of 902 
families representative of the region. The schedules were developed 
to give information on rural family activities, storage needs, ways of 
using houses, and the goals in housing improvement. This informa- 
tion has been tabulated and analyzed; the tables have been made avail- 
able in mimeographed form to the cooperating stations for use in re- 
search, extension work, and teaching. A level-of-living scale has been 
adapted to provide a picture of the socioeconomic status of western 
farm families. A device for converting inventory data (other than 
the kitchen) into space standards has been formulated. These con- 
tributions will be particularly useful to further research. In addition 
{o surveying farm family housing needs and preferences, 175 com- 
munity schedules were collected to indicate local housing requirements 
and resources, such as fuel and heating, water supply, construction 
practices, and similar factors affecting housing in the areas sampled. 
Laboratory studies have been initiated to formulate standards for the 
equipment, space, and arrangement of various areas of the house. 
These basic planning data are being developed for specific household 
functions and specific areas of the farmhouse. 

_ Publications.—A technical report on the western housing survey is 
In preparation. 


Sec. 9 (b) 3 State and 
funds other funds 


Expenditures and allotments, July 1947 to June 30, 1950_.______- $34, 598 
Allotments, fiscal 195C____- : S ptkck ite Seal 2, 000 12, 550 
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Foops anp Human Nourririon 


State experiment stations in the north central, northeastern, and 
western regions, in cooperation with the Department, are engaged in 
a coordinated effort to obtain more precise information on human 
dietary needs, particularly as affected by age, physical state, and the 
interrelationships of nutrients in the diet. The research has also been 
directed toward evaluating and improving the various techniques used 
to measure nutritional status. 

The southern region has conducted a cooperative study of family 
food consumption in distinctive types of farming areas. This pro}- 
ect is nearing completion. A regional study of nutritional status, 
similar to the studies under way in the other three regions, has just 
been initiated. In addition, the southern region is engaged in a basic 
study of the nutritive value of vegetables as affected by variations 
in soil and weather. Information on the scope and progress of these 
five regional projects follows. 

The cooperation of the Department and of other governmental 
agencies is summarized under the separate project statements. 

See also work project RM: a—i1, page 1988 of chapter 29. 


Norra Centrau Reeron: In cooperation with the Bureau of Human 
Nutrition and Home Economics. 


Project title: Nutritional Status and Dietary Needs of Popula- 
tion Groups in the North Central Region (NC-5). 


Scope and progress.—This research of 11 north central experiment 
stations and the Department, has been concerned with three main 
problems: First, the nutritional status and dietary requirements of 
older women; second, the protein and amino acid requirements of 
metabolism in human beings; and third, nutritional status of schoo] 
children where the school lunch program is an influencing factor. 

In the first study, Loietnatananety 2,000 women, 40 through 90 years 
of age, have been interviewed to obtain information on their food 
consumption for correlation with their physical and medical his- 
tories, which were also obtained. Precise laboratory “balance” ex- 
periments, involving the determinations of nutrient intake and outgo 
were conducted on about 50 of these women in order to obtain data 
that would serve as a measuring stick for evaluation of the survey 
findings. Data on basal metabolism, blood chemistry, and other in- 
dexes of nutrition have been obtained in detailed laboratory examina- 
tions of about 400 women. Analyses of the data have not been com- 
pleted, but information so far compiled reveals: (1) An apparently 
low caloric intake of aging women as compared with predicted re- 
quirements; (2) excessive overweight in 30 to 50 percent of the 
women; (3) a considerable incidence of high blood pressure appar- 
ently related to overweight; and (4) a gradual increase of cholesterol 
inthe blood with age. The data from the study will permit an analysis 
of the food habits of women; a description of the women for each 
decade of age in the lifespan in terms of physiological, biochemical, 
and physical constants. This type of information will provide much- 
needed standards in establishing nutritional patterns for women above 
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40. It will also support study and intelligent, utilization of food 
supplies. The cooperators in this project have made a distinct con- 
tribution into methodologies. The contact of laywomen with the 
nutritional laboratories in the various communities where the stud) 
has been conducted has aroused interest in the eating problems of, the 
aged. 

The second problem, that of protein and amino acid requirements 
of humans, capitalized on the primary information obtained as <e- 
scribed above. Food and metabolic samples collected during the sur- 
vey were analyzed for amino acids in a central laboratory, These 
analyses gave information on the intakes and utilization by the women 
over 40 years of age of essential amino acids in the protein of the 
diets. This research is in keeping with the current concept that. not 
only the quantity of protein in the diet is important. but also its 
quality in terms of the various amino acids that make up the protein 
molecules. The findings indicate that inadequate protein intake, both 
as to quality and quantity, is an important defect in the diets of older 
women. 

In the third phase of the program, approximately 2,000. schoo! 

children in more than 50 schools were placed under study to obtain 
factual information on their dietary habits and nutritional status. 
The effects of various types of school lunches on the children’s nutri- 
tion, health, mental dendienabiaa. social adjustments, and nutritional 
practices, were observed. The effectiveness of the school lunch in 
changing the dietary habits of families in the community was meas- 
ured. Also noted were the acceptance of foods and the use of the 
school-lunch program as instruments for securing wider use and 
greater consumption of foods needed in diets, including foods cur- 
rently in surplus. Preliminary studies have indicated dietary inade- 
quacies in some, but not all, areas, particularly in calcium, vitamin 
A, calories, and amino acids, Poor dental conditions were observed 
even where children had otherwise developed favorably physically. 
Other data, interpreted in the light of this study, suggested that nutri- 
tional status influences school achievement and personality as well as 
physical well-being of the child, The findings also indicate that the 
potential contritbutions of the school meal are far greater than gen- 
erally assumed in practically all of the communities contacted. 

Publications —Ten papers, some published, others being printed. 
Eight additional manuscripts being written. 


| See. 9 (b) 3 


| State and 
funds 


| other funds 


| 
i 
$$ 
| 


Allotments, fiscal 1950.......-- ‘ 44, 700 


74, OO 


Expenditures and allotments, ww 1947 to June 30, 1950__...____-_.- sel $88, 205 $140, 774 


NorTHEASTERN Recion: In cooperation with the Bureau of Human 
Nutrition and Home Economics. 


Project title: Cooperative Regional Research on Nutritional 
Status in the Northeast (NE-4). 


Scope and progress.—Six northeastern experiment stations and the 
Department are ny gee in this regional project dealing with the 
nutritional status of population groups in the Northeast. The re- 
search includes studies of dietary intakes, of blood nutrients as meas- 
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ured by biochemical techniques, and of health as measured by medical 
and dental examinations. The usefulness of these combined studies 
as measures of nutritional status will be evaluated. The latter is of 
fundamental importance for the establishment of more accurate tech- 
niques for future nutrition surveys. To date, about 3,600 persons, 
including preadolescent and adolescent boys and girls, college men 
and women, — women, and industrial workers, have been a 
part of this study. Preliminary findings indicate that dietary defi- 
ciencies existed in most all of the groups studied. These deficiencies 
were not identical in the different categories of individuals and were 
not identical in all the areas covered. In general, the nutritional 
shortcomings were not apparent as physical signs and symptoms, but 
were indicated by the blood chemistry evaluations or by the dietary 
observations. The deficiencies in nutrients, when translated in terms 
of foods, suggest certain improvements in the quality of the food sup- 
ply, either through production or distribution, and the need for nutri- 
tion education among consumers. 

Publications.—Two reports on special phases of the project have 
been published; six manuscripts are in preparation, with others 
planned. 


| Sec. 9 (b) 3 State and 
| funds | other funds 


Expenditures and allotments, July 1947 to June 30, 1950._._._____- $100, 464 | $102, 909 
Allotments, fiscal 1950 41, 990 


Western Reeion : In cooperation with the Bureau of Human Nutri- 


tion and Home Economics. 


Project title: Nutritional Status and Dietary Needs of Popula- 
tion Groups in Selected Areas of the West (W-4). 


Scope and progress.—Ten experiment stations and the Department 
are carrying on this project among population groups in selected areas 
of the West. The objective is to determine the nutritional status, 
particularly as affected by diet and environmental conditions such 
as climate and water, among the different groups. The results of 
the surveys are being utilized toward defining human nutritional 
requirements and will be used for later research with individuals. 
The field type of study, for the detection of endemic nutritional defi- 
ciencies and imbalances, has been carried out through the use of a 
well-equipped mobile laboratory transported with staff to the vari- 
ous areas, according to a predetermined plan of rotation, to make 
extensive observations on groups and individual persons. These 
groups were selected on the basis of preliminary surveys to detect 
possible nutritional deficiencies. In addition to the mobile labora- 
tory, some laboratories at the experiment stations were also used for 
phases of the research that could be carried on there under standard- 
ized procedure. To date, comprehensive information has been 
gathered on 766 native-born and reared, 14-, 15-,and 16-year-old school 
children in Oregon; on about 700 people, 50 years of age and older 
in California; on a total of about 250 individuals, including adults and 
children residing in two areas of Colorado, one at the extreme altitude 
of 10,000 feet and the other at 6,000 feet; on 2,000 families in New 
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Mexico who follow characteristic Spanish-American dietary habits; 
and on Papago Indian children in one area of Arizona. The mobile 
unit will move on for investigations of selected groups in the remain- 
ing cooperating States. 
"The data from the first survey to be completed have shown that 
between the two geographic areas studied in Oregon there were signifi- 
cant differences in the incidence of dental caries among the children. 
T hese differences did not seem to be related to the dietary habits of the 
children, the fluoride concentration or hardness of the communal! 
waters, or the availability of dental services in the two areas. Evalu- 
ation of the food intake records indicated that, of the important nutri- 
ents, iron and ascorbic acid were adequate in the diets of the majority 
of these Oregon children, but that less than 10 percent of them had 
diets adequate in protein, vitamin A, thiamine, riboflavin, and niacin 
as judged by current dietary standards. The study also indicated 
that some of the methods used to assess the state of nutrition of the 
human subjects were of greater diagnostic and fundamental value 
than others. 

There has been no opportunity, as yet, to complete and thoroughly 
evaluate the findings from the other surveys that have been conducted 
in the western region. Preliminary examination of the results is 
showing, however, the incidence of various signs of physical abnormal- 
itv, and I the occurrence of numerous dietar 'y inadequacies. 

‘Publications.—Five articles published or submitted for publica- 
tion; two other manuscripts completed. 


Sec. 9 (b) 3 State and 
other funds 





Expenditures and allotments, July 1947 to June 30, 1950___..._-- , 60% $63, 047 
Allotments, fiscal 1950 te ee : | 50, 180 


Sournern Reoion: In cooperation with the Bureau of Human Nu- 
trition and Home Economics. 


Project title: Family Food Consumption in the Southern Region 
in Certain Types of Farming Areas (S-4). 


Scope and progress.—This study of food habits of typical tobacco, 
cotton, and mountain farming communities in the South was under- 
taken by six southern experiment stations and the Department. 
Many indications obtained as to dietary deficiencies will serve as a 
basis for estimating potential demand for various foods in the region 
and as a background for consumer education toward dietary improve- 
ment. Only a few food studies have been made in the South since 
1936-37, and current studies are needed because of changed eco- 
nomic conditions and possible modifications of dietary habits. A 
survey was conducted among selected families from whom a weighed 
record of family food consumption was obtained for two weekly 
periods, one in the spring and one in the fall. The population sample 
for interview was drawn to give a regional picture involving three 
farming areas in five Southern States. Within each type of farming 
area the sample was substratified on the basis of home food produc- 
tion. To date, food consumption and annual income data, obtained 
on the basis of a carefully designed, pretested schedule from 721 fami- 
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lies, have been tabulated and analyzed. Summaries have been pre- 
pared to show the kinds, amounts, cost, and money value of foods 
consumed by each of the families. The food records have been calcu- 
lated in terms of specific nutrients to show the nutritive value of the 
individual family diets. Since the food record method of obtaining 
family food consumption data is expensive, an integral part of the 
present investigation has involved a study of the relative merits of 
an alternate method concerned with the simpler procedure of obtain- 
ing food lists rather than weighed food records. These lists have been 
obtained from a smaller but entirely comparable population sample 
of about 225 families. The information is being compared with that 
from the longer food record procedure. In interpreting the data 
from the over-all study, attention has been directed to observations on 
the usefulness of the socioeconomic scale as a means of classifying fam- 
ilies for analysis of food consumption data, and for predicting current 
income classification. 

Publications.—F ive papers have been issued; four manuscripts 
nearing completion. 


Sec. 9 (b) 3 State and 
funds other funds 


Expenditures and allotments, July 1947 to June 30, 1950 ’ : $46, 985 $59, 550 
Allotments, fiscal 1950.______- a ; ‘ 20, 000 20, 057 


SourHEeRN Recron : In cooperation with the United States Plant, Soil 
P 
and Nutrition Laboratory, and United States Weather Bureau. 


Project title: The Effects of Wide Variations in Soil and Weather 
on the Growth and Nutritive Value of Vegetables (S-5). 


Scope and progress.—This regional project grew out of several years 
of previous cooperative research in the southern region. The latter 
had indicated that climatic and environmental factors may be at least 
as important as genetic or soil factors in affecting the composition of 
vegetation. The new project was planned as fundamental research 
to determine the effects of variation in soil properties and weather 
factors and their interrelationships on the growth and nutritive value 
of vegetables. It was necessary to develop satisfactory techniques 
and procedures for use in studying the effects of environmental factors. 
In order to maintain rigidly controlled conditions, the research of the 
cooperating agencies has been closely coordinated. Provision has 
been made for consultation on the designs of the experiments and for 
statistical analysis and interpretation of the data. The findings will 
be used to determine under what conditions of culture and climate 
vegetables of the highest nutritive value may be grown. The investi- 
gation has involved use of an indicator crop, turnip greens, under 
standardized cultural conditions in one or two soil types, and in con- 
trolled pot experiments, at each cooperating station. eather instru- 
ments, selected with the advice of the Weather Bureau and established 
in the field at each station, have given a complete record of meteoro- 
logical conditions. At stated intervals, plants in the field plots and 
the standard pots have been sampled by standardized procedures and 
the material analyzed by specified methods for about 12 nutrient con- 
stituents, including certain minerals and vitamins. The experiments 
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will be repeated over a number of years in order to take account of 
seasonal variations. The soils where trials are being conducted differ 
widely in physical and chemical properties. Preliminary analysis of 
data so far obtained indicates the following: At all stations the turnip 
greens showed significant day-to-day variations in chemical constit- 
uents. Seasonal differences generally were not significant, but both: 
the ascorbic acid and riboflavin contents showed significant correlation 
with weather variables. The field soils produced measurable effects 
on nutritive value, but, in general, soil differences had less effect on 
vitamin content than variation in weather. At the United State: 
Plant, Soil and Nutrition Laboratory physiological studies requiring 
carefully controlled conditions that the Southern States were not able 
to provide, showed that plants grown at a night temperature of 50° F. 
had a significantly higher amount of ascorbic acid than those grown 
at a night temperature of 70° F. The effects were localized in the leaf 
blades. Other experiments showed that the amount of sunlight mark- 
edly affected the ascorbic acid and carotene content. 

ublications.—Twenty-six reports, dealing primarily with precise 
methodologies and suggestive findings, have been mimeographed for 
the use of the cooperators. These will be printed for wider use by 
those engaged in fundamental plant research. 


Sec. 9 (b) 3 State and 
funds other funds 


Expenditures and allotments, July 1947 to June 30, 1950 . $122, 717 
Allotments, fiscal 1950- 20, 000 50, 412 





New Puants 


The cooperative new plants program involves essential plant ex- 
ploration and plant introduction activities by the Department for the 
benefit of all regions, and the establishment and maintenance of pri- 
mary and secondary plant introduction centers by the several regional! 
groups of State experiment stations where the introduced plants are 
grown, multiplied, given preliminary evaluation for industrial and 
other uses, and distributed to plant breeders and others for detailed 
study and use. The Department also aids in the operation of the 
primary introduction centers and in other ways. The activities of 
the north central, southern, and western regions follow a common 
pattern with variations according to the special interests and poten 
tialities of the regions, and are closely integrated nationally through 
an interregional coordinating committee composed of representatives 
from the regions and the Department. The cooperative program 
under way informally in the northeastern region with Department 
participation has had no support from the regional research fund and 
hence is omitted from the following brief description of active regiona! 
projects. 

See also work project RM: b-111, page 2584 of chapter 38. 
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Nortu-CentraL Reorion: In cooperation with the Bureau of Plant 
Industry, Soils, and Agricultural Engineering, and Soil Conserva- 
tion Service. 


Project title: The Introduction, Multiplication, Preservation, 
and Determination of Potential Value of New Plants for In- 
dustrial and Other Purposes and for the Preservation of 
Valuable Germ Plasm of Economic Plants (NC-7). 


Scope and progress.—All 12 experiment stations in the north-cen- 
tral region are cooperating in a program coordinated with similar 
new plants programs established in the three other regions. During 
the past fiscal year additional collections of plant materials were re- 
ceived and handled for the most part at the primary station at Ames, 
Iowa, where about 25 acres, as well as greenhouse space, were devoted 
to initial evaluation of new material and seed increase of some 1,920 
introductions, out of nearly 6,000 received since the start, including 
oil crops, forage crops, vegetables and fruits, and crops for special 
uses, d stocks are preserved under ideal conditions in a specially 
constructed building. A potato introduction station was started in 
Wisconsin. In 1949, 38 research workers in 11 States aided in evalu- 
ating and increasing more than 1,500 lines of 54 kinds of plants. 
Valuable plant collections already occurring in the region aid: made 
available to the project were cataloged. Explorations for superior 
lines of native grasses and legumes in two Great Plains States yielded 
promising strains already being used in forage crop improvement. 
One State tested wheat lines for disease resistance. Another main- 
tained facilities for testing resistance to different races of flax rust. 
Valuable wild and domestic tomato lines and pear lines are being 
reserved by one State, a rare collection of hardy Asiatic tree fruits 
yy another, and valuable stone fruits by a third. Seed lists with brief 
notes on field performance were distributed for use in selecting 
items desired for use in plant breeding and improvement programs. 

Publications.—A 1949 seed list has been issued for use of workers 
in the north-central region. 


Sec. 9 (b) 3 State and 
funds other funds 





Expenditures and allotments, July 1947 to June 30, 1 Sscieoiaoea’l a $93, 236 $112, 909 
Sass Snivtn cdccdencnccéntcouenes esate’ 40, 000 31, 148 


SourHERN Reeron : In cooperation with the Bureau of Plant Industry, 
Soils, and Agricultural Engineering, and Soil Conservation Service. 


Project title: The Introduction, Multiplication, Preservation, 
and Determination of Potential Value of New Plants for In- 
dustrial and Other Purposes and for the Preservation of 
Valuable Germ Plasm of Economic Plants (S-9). 


Scope and progress.—The experimerit stations in the 13 Southern 
States and Puerto Rico are cooperating in this program. During the 
past fiscal year the primary station for the region was established at 
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Experiment, Ga., with 25 acres of land, a greenhouse, and seed 
storage facilities. A coordinator and an assistant were employed to 
organize the research at the primary station and to aid the cooperating 
stations, which are growing and evaluating over 500 accessions al- 
ready distributed to them. An equal number of accessions are being 
handled at the primary station. ‘The stations in the region have sur- 
veyed their special needs for new plant materials. Various States 
have agreed to be responsible for the preservation of valuable collec- 
tions of pears, corn, okra, sesame, bramble fruits, and apples. 


Sec. 9 (b) 3 State and 
funds other funds 


Expenditures and allotments, July 1949 to June 30, 195. 
Allotments, fiscal 1950 __- E 


Western Recion: In cooperation with the Bureau of Plant Industry, 
Soils, and Agricultural Engineering, and Soil Conservation 
Service. 

Project title: The Introduction, Multiplication, Preservation, 
and Determination of Potential Value of New Plants for In- 


dustrial and Other Purposes and for the Preservation of 
Valuable Germ Plasm of Economic Plants (W-6). 


Scope and progress.—The experiment stations of nine Western 
States and Hawaii are included with the Department agencies in a 
program that has been confined largely to introductions by the Divi- 
sion of Plant Exploration and Introduction; cataloging of plant mate- 
rials being preserved at the Bureau’s plant introduction station at 
Chico, Calif.; the distribution of certain introduced materials, mainly 
oil crops, and cereals and forage crops, to various cooperating western 
stations for initial testing and evaluation. The New Mexico station 
has collected some 75 native plants from 7 localities in that State and 
is studying them as possible sources of economically valuable industria! 
products. Four of these showed high oil content and are being studied 
further. Future establishment of a primary station and appoint- 
ment of a coordinator are planned in developing the program effec- 
tively and coordinating it in a satisfactory way with similar coopera- 
tive programs in the other regions. 


| See. 9 (b) 3 State and 
funds other funds 





Expenditures and allotments, July 1947 to June 30, 1950 anduin ncn oatiti 5 $6, 826 
Allotments, fiscal 1950 ; 


PASTURES AND ForaGE Crops 


Within the past year the experiment stations of the north-central! 
and northeastern regions and the Department have undertaken cooper- 
ative regional research dealing with the improvement of forage crops 
including both grasses and legumes. A similar program adapted to 
conditions in the Southern States is being organized for the southern 
region. These programs are developed in recognition of the increas- 
ing importance of pastures and forage crops as. feed for livestock and 
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of their place in the maintenance and improvement of soil resources. 
Problems of this character which cross the borders of the individual 
States are best approached through the cooperative efforts of groups 
of States. 

See also work project RM: a-527, chapter 9. 


Norra Centrat Recion: In cooperation with the Bureau of Plant 
Industry, Soils, and Agricultural Engineering. 


Project title: Breeding and Evaluating Grasses and Legumes for 
Hay, Pasturage, Turf, and Other Purposes (NC-11). 


Scope and progress.—The objectives of this regional study, cooper- 
ative among the 12 north-central experiment stations and the Depart- 
ment, are to investigate the basic principles and improve techniques 
involved in forage crops breeding, genetics, cytology, and physiology 
in order to develop improved strains; to study disease organisms 
affecting grasses and legumes and provide bases in breeding for disease 
resistance ; to study insects destructive to grasses and legumes, and to 
develop insect-resistant varieties; and to determine effective methods 
of Seleatin improved strains and breeding material in small plot 
and field trials. Since soil and climatic factors vary widely through- 
out the region, it is necessary for the same varieties and species to 
receive attention in several States. The red clover varieties, Dollard, 
Ottawa, and an unnamed Purdue strain showed marked resistance to 
northern anthracnose in 1949. Resistance to common leaf spot in 
alfalfa has been shown to be dominant. Studies in Kansas indicated 
that a colony, consisting of from 10,000 to 11,000 honeybees, will visit 
enough alfalfa flowers during a 20-day blooming period to make 120 
pounds of seed and at the same time gather inoue nectar to store 53 
pounds of honey. One acre of alfalfa will support three colonies of 
bees. Yield and botanical composition data showed that late summer 
pasture renovation gives better results than late fall or early spring 
renovation. Several new projects, principally in the breeding field, 
have been started during the past year. No results are yet available. 

Publications.—T wenty-three. 


| Sec. 9 (b) 3 State and 
| funds other funds 


ree tf eee [leanne 





Allotments, fiscal 1950_- es F pela hin taka cobain } $1, 000 | $132, 855 


NorTHEASTERN Recton: In cooperation with the Bureau of Plant In- 
dustry, Soils, and Agricultural Engineering and United States 
Regional Pasture Laboratory. 


Project title: Adaptation, Management, and Utilization of Forage 
Crops (NE-10). 


Scope and progress.—This research, in which eight experiment sta- 
tions and the Department are cooperating, has been active only 1 year. 
It was designed to evaluate forage species and strains for their adapta- 
bility to various sections of the Northeastern States and to determine 
improved management and utilization practices for forage crops. The 
area has been divided into seven subregions for crop-testing purposes 
in order to eliminate overlapping and duplication. A survey has 
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indicated that enough variability exists in alsike clover to justify an 
intensive breeding program. This is contrary to former opinions. 
Alfalfa-orchard grass mixtures have proved to be most productive 
for late summer and early fall grazing under proper management. 
This pasture, however, needs to be supplemented to provide for those 
periods when alfalfa cannot be harvested. Ladino clover and a grass 
make a desirable combination for this purpose. Studies show that, 
under proper management, 150 turkeys may be grown successfully on 
an acre of orchard grass pasture for five successive years. Tests 
showed that tall oatgrass and timothy gave high yields without regard 
to the legume with which they were grown. Birdsfoot trefoil ap- 
peared to be well adapted to droughty soils, whereas Ladino clover 
is adapted to soils which are inclined to be wet. Sudan grass and 
millet showed great promise as supplementary forage crops, especially 
for the midsummer grazing period. They are also valuable as silage 
crops. 


Publications —Seven reports published, or prepared. 





Sec. 9 (b) 3 State and 
funds other funds 


Allotments, fiscal 1950 


$39, 393 


Som MANAGEMENT 
‘(SEE also work project RM: b-824, ch. 22) 


Wesrern Reeron : In cooperation with the Bureau of Plant Industry, 
Soils, and Agricultural Engineering, and the Soil Conservation 
Service. 

Project title: Irrigation and Soil Management Studies Including 
Drainage, Salinity, and Fertilization (W-9). 


Scope and progress.—A high percentage of the total income of the 
11 Western States is derived from agriculture, despite the fact that 
irrigation is necessary to support good crop growth over a large part 
of the area. More than 21,000,000 acres of land are now irrigated, and 
large increases are contemplated. Although irrigation and soil man- 
agement problems have been studied in various sections of the West 
for almost 50 years, most of the experiments have been concerned with 
only one or two factors at a time. In other words, none of the past 
experiments have considered in combination all of the factors that 
enter into such problems as how to prevent soil deterioration, maintain 
crop yields and quality, and how to obtain most efficient use of water. 
All-inclusive consideration of all the factors could not be undertaken 
by a single station. So the 11 Western States, in cooperation with the 
Bureau of Plant Industry, Soils, and Agricultural Engineering, and 
the Soil Conservation Service decided that the pooling of resources 
into a regional nen would be necessary. To this end, a well- 
designed experiment was planned and equipment installed in 1948. 

The preliminary findings coming out of this research show the fol- 
lowing: (1) At the low level of soil moisture, sugar beet yields were 
reduced, as was the percentage of sugar. There was no effect on sugar 
purity. Both nitrogen and phosphorus increased the yield of beets. 
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(2) Potato yields decreased markedly with reduced soil moisture, but 
were not affected by fertilizer treatments. The different levels of 
water application had no effect on cooking quality. (3) Fertilizer 
treatments had no effect on barley yields. (4) Alfalfa yields were 
greatly reduced at the lower levels of water application. (5) There 
was less water lost due to run-off and seepage under sprinkler irriga- 
tion than under furrow. 

Several years will be required to reach definite conclusions, but for 
the first time some of the most important factors governing plant 
yield and quality are being investigated concurrently under different 
methods of irrigation and drainage. 


Sec. 9 (b) 3 State and 
funds other funds 


Expenditures and allotments, July 1, 1948, to June 30, 1950________ Ge aie $38, 173 $49, 183 
Allotments, fiscal 1950._........-.-- 30, 433 


Farm Lanp Tenure 


SourHERN Recion: In cooperation with the Bureau of Agricultural 
Economics and Farm Foundation. 


Project title: Farm Land Tenure (S-11). 


Scope and progress.—Seven Southern State experiment stations and 
the cooperators listed above are engaged in this research which has 
been under way for one fiscal year. Farm rental arrangements and 
agreements in the South are being studied. Emphasis has been placed 
on mechanization and leasing arrangements in the Piedmont and 
Coastal Plains areas of the South. The problem of inheritance and 
father-son agreements has been studied in one State. In the Piedmont 
and Coastal Plains areas the field work has been completed, the data 
tabulated, and analysis is being made. The research having to do 
with father-son agreements has progressed to the point that agree- 
ments have been prepared and sent to the Solicitor’s office of the De- 
partment and the State’s uttorney for review and criticism. If the 
agreements are approved, they will be printed and made available to 
farmers. Future work under this project will be confined largely to 
problems of rental agreements with specific attention to the nature 
of an equitable leasing agreement, and the methods by which Jand- 
lords and tenants may arrive at an equitable contract. 

Publications—Three technical journal articles. 


Sec. 9 (b) 3 State and 
funds other funds 


Allotments, fiscal 1950 . : $6, 805 $28, 109 


SECTION III—AGRICULTURAL RESEARCH IN ALASKA 


The Alaska Experiment Station was operated, prior to the summer 
of 1947, under the direct jurisdiction of the University of Alaska. 
The responsibility for agricultural work, including station activities, 
was then transferred by Congress to the Federal Department of Agri- 
culture for 2 years. Since Suly 1, 1949, agricultural research in the 
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Territory has been carried on and expanded under a joint program 
conducted by the Federal Department and the Alaska Experiment 
Stations of the university. The Director of these stations is a joint 
Kederal-Territorial employee, and most of the department heads are 
also responsible both to the Territory and to the United States Depart- 
ment of Agriculture. 

The Federal share of the program is financed under an appropria- 
tion for “Research on the agricultural problems of Alaska.” The 
Territorial share of the work is supported both by appropriations 
made by the Territorial Legislature of Alaska and by experiment 
station grant funds from the Federal Government under the Hatch, 
Adams, Purnell, Bankhead-Jones s, and Research and Marketing Acts. 

The projects which follow are being carried on under the joint Fed- 
eral-Territorial program. Under each subject-matter department, 
the principal source of financial support for each line project is shown. 
Since this new project set-up has been developed only within the last 
2 or 3 years, many of the line projects listed represent only the initia- 
tion of the work described. 

Accordingly, the material represents a statement both of research 
now being conducted and of future needs. 


Som CLASSIFICATION AND MANAGEMENT IN ALASKA 
(ARA-—-AL-1-1—Federal-Territorial ) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To (1) classify and inventory soil resources in the Matanuska and 


Tanana Valleys, and in selected sites on the Kenai Peninsula; (2) 
develop or adapt rapid analytical techniques for anticipating nutrient 
amendments for soils in those areas; (3) investigate fundamental! 
physical and chemical characteristics of Alaskan soils; (4) investigate 
the field response of forage, grains, and potatoes to fertilizer amend- 
ments, including minor elements. 


B. CURRENTLY ACTIVE LINE PROJECTS 


AL-1-1-1—Soil classification, mapping, and management in the 
Matanuska Valley. 

AL-1-1-2—Soil classification and mapping in the Tanana Valley. 

AL-1-—1-3—Soil classification and mapping in Alaska exclusive of 
Tanana and Matanuska Valleys. 

AL-1-1-4—Alaskan soil fertility levels as indicated by rapid soil 
analyses. 

AL-1-1-5—Fundamental chemical characteristics of Alaskan soils. 

AL-1-1-6—Fundamental physical chacateristics of Alaskan soils. 

AL-1-1-7—Fertilizers for small grains. 

AL-1-1-8—Fertilizers for forage crops. 

AL~1-—1-—!—Response of oats to manganese. 

AL-1-1-10—Minor elements exclusive of manganese. 

AL-1—1-11—Alaska soil fertility levels as indic: ated by pot-testing 
techinques. 

These soil projects receive their primary financial support unde 
the Federal appropriation “Research on the Agricultural Problems 
of Alaska,” except for AL-1-1-4, which is.a Hatch fund project, 
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AL-1-1-9 under the Purnell fund, and AL-1-1-10, which is under 
the Territorial appropriation. 


C. HISTORY AND EVOLUTION OF THIS WORK 


Although some reconnaissance soil surveys were made in Alaska 
about 30 years ago, other work has included: A soil conservation 
survey of part of the Matanuska Valley was undertaken in 1940, 
some tests of fertilizers have been made with potatoes, vegetables, 
and other farm crops; and a survey of soil conditions and soil manage- 
ment problems was made by two soil scientists of the Department in 
1946. 

The current pre were begun in 1948 as a part of a joint program 
of agricultural research in Alaska carried on by the United States 
Department of Agriculture and the experiment station of the Uni- 
versity of Alaska. A soil survey of the Matanuska Valley was begun 
first, and the work is being extended to other areas and to the other 
projects listed as resources ‘permit. 


D. FUNDS—-ANNUAL EXPENDITURES 


From $35,000 to $40,000 of the Federal appropriation “Research on 
the agricultural problems of Alaska” are expended annually on this 
project, including both direct and indirect costs. 


E. EXAMPLES OF ACCOMPLISHMENTS 


While work under fase hs for the most part, has barely started, 


a method of increasing forage yields has reduced the land require- 
ments of livestock and dairy “enter prises. Furthermore, soil surveys 
revealed the impracticality of planned settlement in the Dunbar area; 
elsewhere they yield information concerning economic land utiliza- 
tion, and the “feasibility of extending research results into unsettled 
areas. 

HorticutturaAL Crop INVESTIGATIONS IN ALASKA 


(ARA—AL-1-2—Federal-Territorial) 
A. PURPOSE AND NATURE OF CURRENT WORK 


The purpose and nature of the current work is to: (1) Breed an 
earlier-maturing, higher-yielding, disease-resistant potato variety for 
Alaska; (2) determine optimum “fertilization practices for potatoes in 
the Tanana Valley; (3) winter-force vegetables to increase scanty 
supplies of fresh vegetables; (4) test ornamentals for adaptability 
and hardiness; (5) test tree fruit and small fruit for hardiness; (6) 
overcome poor fruit setting and other production problems of toma- 
toes and cucumbers through greenhouse culture; and (7) test vegetable 
varieties for adaptability. 


B. CURRENTLY ACTIVE LINE PROJECTS 


AL-1-2-4—Potato breeding (revised). 
AL-1-2-7—Potato culture and storage investigation. 
AL-1-2-8—Vegetable culture, storage, and processing investigation. 
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AL-1-2-9—Vegetable-forcing investigations. 
AL-1-2-10—Variety testing and culture of ornamentals. 
AL-~1-2-11—Tree fruit variety testing and culture. 
AL-1-2-12—Small fruit variety testing, breeding, and culture. 
AL-1-2-13—Vegetable and flower production in greenhouses. 
AL-~1-2-14—Vegetable variety testing and breeding. 

Of the line projects listed above, AL—1-2—4 is primarily financed 
under the Banarsh and Marketing Act, AL—1-2-7 under the Purnell 
Act, AL-1-2-8 from Territorial appropriations, and the others from 
the direct Federal appropriation. 


C. HISTORY AND EVOLUTION OF THIS WORK 


A limited amount of work on field and horticultural crops that 
might be adapted to Alaskan conditions was begun about 1906 at 
Sitka and was later carried on by the Department at the Kenai, 
Kodiak, Rampart, Fairbanks, and Matanuska stations. This work 
was partially interrupted in 1931 when the Federal stations were 
transferred to the Territory. From 1931 to 1948, the work was con- 
fined to the Fairbanks and Matanuska stations and was conducted on 
a limited scale, entirely with introduced plant varieties. 

Since 1948 the joint Federal-Territorial program has included the 
broad range of studies indicated above. 


D. FUNDS—ANNUAL EXPENDITURES 
From $55,000 to $60,000 of the Federal appropriation “Research on 


the agricultural problems of Alaska” are expended annually on this 
project, including both the direct and indirect costs. 


E. EXAMPLES OF ACCOMPLISHMENTS 


All of these line projects are new because the Alaska Experiment 
Station was established only 2 years ago. However, Alaskan farm- 
ers, particularly those living in the Matanuska and Tanana Valleys, 
have already derived comers benefit through recommendations 
of better lettuce and potato varieties and better, more economical 
methods of fertilization for potatoes. 


ANIMAL AND Datry Propuction rn ALASKA 
(ARA—AL-1-3—Federal-Territorial ) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To (1) devise methods for improving the producing efficiency of 
dairy cows, beef cattle, poultry, and fur-bearing animals through re- 
search in breeding, feeding, and management; (2) determine the nu- 
tritional requirements of livestock, poultry, and fur-bearing animals 
under Alaskan conditions, and the value of the locally available and 
imported feeds; (3) determine the effect of local Alaskan conditions, 
especially the amount of light and length of day, on milk and egg 
production and the physical condition of farm animals and poultry; 
(4) improve the value of dairy, poultry, and meat products and in- 
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vestigate the causes, prevention, and treatment of diseases, parasites, 
and pests of domestic animals, poultry, and fur bearers in Alaska; 
and (5) investigate the cross-breeding of various fur bearers for 
hybrid vigor, fixation of color variations, and quality. 


B. CURRENTLY ACTIVE LINE PROJECTS 


AL—1-3-1—Raising dairy calves. 

AL—1-3-2—The value of light for increasing milk production 
during the Alaska winter season. 

AL—1-3-3—Dairy-cattle-breeding investigations. 

AL—1-3-5—Effect of the addition of artificial light on egg produc- 
tion and physical condition of laying hens. 

AL—1-3-6—Sea fish and sea mammals and their products as food 
for fur animals. 

AL—1-3-7—Cross-breeding of various fur animals for hybrid vigor, 
mutation fixation, and fur quality. 

AL—1-3-9—The effect of different levels of manganese in the diet 
of hens and pullets. 

Of the projects listed above, AL—1-3-1 is financed primarily under 
the Hatch Act; AL—1-3-3 under the Research and Marketing Act; 
AL—1-3-6 and AL—1-3-~7 under Territorial funds, and the others 
under the Federal appropriation. 


C. HISTORY AND EVOLUTION OF THIS WORK 


Research on the feeding of dairy animals, poultry, hogs, and sheep 
was begun about 1908 at the Kodiak and Kenai stations and at the 
Fairbanks and Matanuska stations early in the twenties. This work 
included determination of the grasses that were useful for pasture 
and hay and the successful production of silage for overwintering 
farm animals. Efforts were later made at Matanuska to develop a 
dual-purpose dairy-beef animal by crossing Galloway bulls with Hol- 
stein cows, but these efforts were unsuccessful and the animals were 
disposed of in 1935. Since then, feeding and management studies on 
Guernseys have been carried on at Matanuska and on Holsteins at 
Fairbanks. 

A fur-animal breeding station was maintained by the University 
Experiment Station at Petersburg for some years in cooperation 
with the Interior Department; since 1946, the United States Depart- 
ment of Agriculture has been the Federal cooperating agency. 

Under the present joint Federal-Territorial research program, the 
principal efforts are devoted to finding out the best ways of (@) de- 
veloping and maintaining cows possessing the ability to produce large 
amounts of milk under Alaskan conditions, (6) handling poultry for 
maximum egg and meat production, and (c) raising mink, marten, 
and fox for profitable fur production. 


D. FUNDS—-ANNUAL EXPENDITURES 


From $45,000 to $50,000 of the Federal appropriation “Research on 
the agricultural problems of Alaska” are expended annually on this 
project, including both the direct and indirect costs. 
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E. EXAMPLES OF ACCOMPLISHMENTS 


The artificial breeding part of this program has resulted in the 
birth of about 400 calves so far; 360 cows were bred in 1949 and 452 
have been bred in 11 months of this year (1950). Because of the 
results of feeding research and improved quality of calves, practically 
all farmers are raising all heifer calves to maturity. 

The first heifers born as a result of the insemination program will 
be bred in 1950. The conception rate runs about the same as it does 
in the States and seems to run higher when cows are supplied with 
about 14 hours of light in the winter. The 111 cows having extra 

ight had a cone eption rate of 53.62 percent, while 93 cows not having 
extra light had a conception rate of 48.69 percent. Heifers having 
extra light - the winter also have more heat periods; those in extra 
light having 13 heat periods, while in the dark they had only 6 periods. 

“Studies ae that cows for replacement can be raised much cheaper 
than they can be shipped in. Calves can be raised on skim milk 
powder and are worth more for beef at 6 months of age than it costs 
to raise them. 

The first years’ feeding studies have shown that it is cheaper in the 
fall to make silage than hay : and that more milk per acre is produced as 
a result—3,075 pounds of milk per acre on field-cured hay, 3,274 
pounds on barn-dried hay, and 4,028 pounds on silage. 


AGRICULTURAL ENGINEERING INVESTIGATIONS IN ALASKA 
(ARA—AL-—1—4—Federal-Territorial ) 
A. PURPOSE AND NATURE OF CURRENT WORK 


To (1) improve farm structures and equipment and make them 
better adapted to the special requirements of Alaskan conditions, 
particularly to _ k out fiat designs of farmhouses, animal shelters, 
and crop-storage facilities, of he: ting, lighting, sanitation, and water 
supply installations, and of refrigeration facilities for preserving 
frozen foods during long storage periods; and (2) improve mechani- 
cal equipment for producing and processing farm products, including 
machinery for soil preparation, planting, fertilizer placement, cul- 
tivating, harvesting, drying of hay and grain, and equipment for the 
control of weeds. 


B. CURRENTLY ACTIVE LINE PROJECTS 


AL-1+4-1—Investigations to develop improved structures, equip- 
ment, and methods of handling ¢ and storing white potatoes. 

AL-1-4-3-—- Determination of the insulation and ventilation require- 
ments of farm structures and the development of improved methods 
of their construction under Alaska climatic conditions. 

AL-144— Costs of land clearing and economic utilization of 
natural forest products. 

Of the line projects listed, AL-14-1 and AL-1-44 are financed 
under the direct Federal appropriation and AL-1-4-3 under the 
Bankhead-Jones Act. 
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C. HISTORY AND EVOLUTION OF THIS WORK 


Prior to 1948, no research work in this field was carried on in 
Alaska, and as a result, the work is just getting under way. 


D. FUNDS—-ANNUAL EXPENDITURES 


From $20,000 to $25,000 of the Federal appropriation “Research 
on the agricultural problems of Alaska” are expended annually on 
this project, including both direct and indirect costs. 


E. EXAMPLES OF ACCOMPLISHMENTS 


All line projects under this item are in such an early stage of devel- 
opment that accomplishments cannot yet be reported. 


Economic ProsptemMs tn ALASKA 
(ARA—AL-—1-—5—Federal-Territorial ) 
A. PURPOSE AND NATURE OF CURRENT WORK 


The objectives of economic research in Alaska are (1) to determine 
the most profitable input-output relationships and farm practices 
under existing and future conditions in Alaska, (2) to guide pro- 
duction into lines which can be marketed profitably, and (3) to 
assemble and analyze pertinent information on the nature and ade- 
quacy of marketing, processing, storage, transportation, and other 
services to the farmers. 


B. CURRENTLY ACTIVE LINE PROJECTS 


AL-1-5-1—Basic economy study of farm management and pro- 
duction problems in middle Alaska. 
AL-1-5-2—Markets for Alaska’s agricultural products. 
The first of the projects listed above is financed under the direct 
Federal appropriation and the other under the Research and Mar- 
keting Act. 


C. HISTORY AND EVOLUTION OF THIS WORK 


Work in this field of research was initiated in 1948. It has followed 
the general lines of effort delineated in paragraph A. 


D. FUNDS—-ANNUAL EXPENDITURES 
From $20,000 to $25,000 of the Federal appropriation “Research on 
the agricultural problems of Alaska” are expended annually on this 


project, including both direct and indirect costs. 


E. EXAMPLES OF ACCOMPLISHMENTS 


Asa result of studies and surveys made in 1948 and 1949, a progress 
report entitled “Some Economic Aspects of Farming in Alaska” was 
issued in January 1950. The report states, “Within the limits cur- 
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rently imposed by physical and economic factors, there are opportu- 
nities for judicious expansion of certain types of farming in Alaska 
today. This study undertakes to indicate, on the basis of currently 
available data, both those opportunities and some of the more impor- 
tant conditions and requirements which farmers in Alaska need to 
be prepared to meet. Available to assist them are recently augmented 
ogee of research, field investigation, and technical and financial 
aid. 

In July 1950, another report was issued entitled “Markets for the 
Products of Cropland in Alaska.” The results of the study suggest 
that until there is a large increase in population, any public agencies 
in position to aid in the development of new cropland in central 
Alaska should concentrate their activity in present settlement areas 
that have transportation to market. Bringing new land under culti- 
vation is laborious and expensive. The study indicates that most of 
the present settlers have far too little of their land cleared for efficient 
operation or adequate income. apenas: 2 marketing conditions are 
dependent on volume to justify the installation of suitable facilities 
and transportation services and to obtain low handling costs per unit 
of product. Before new areas are opened, more clearing should be 
encouraged on present farms that are only partially established and 
on undeveloped lands in or adjoining farm communities where util- 
ities, services, and marketing facilities are now in operation. 

Any development of more cropland in central Alaska should be re- 
lated carefully to the prospective future demand for its commodities, 
research shows. The market is decidedly limited. None of the prod- 
ucts of such cropland can be sold regularly in markets outside Alaska 
at a profit to the growers. Overproduction for the local market would 
result in driving prices below the costs of production. 


Fieip Crop INVESTIGATIONS IN ALASKA 
(ARA—AL-—1-6—Federal-Territorial) 
A, PURPOSE AND NATURE OF CURRENT WORK 


To (1) breed alfalfa for the production of strains more winter- 
hardy, higher yielding, and disease-resistant, and to establish founda- 
tion seed supplies for Alaskan growers; (2) breed bromegrass for the 
development of strains superior in forage and seed production, disease- 
resistance, and compatability with established legumes, and to establish 
foundation seed supplies of superior lines; (3) breed cereals for 
earlier-maturing, higher-yielding, disease-resistant,  stiff-strawed 
varieties for Alaska, and to increase and release the varieties de- 
veloped; (4) test introduced and native grasses and legumes for 
adaptability and winter hardiness; (5) determine optimum rates and 
dates of seeding and fertilization requirements by cereal crop culture; 
(6) evaluate native and cultivated grasses and legumes under different 
grazing and management systems; (7) determine the relative efficiency 
and feeding value of various native and introduced grasses and 
legumes in mixtures for hay, pasture, and silage purposes; (8) de- 
velop a system of weed control in field crops to increase production of 
forage and cereal crops; and (9) test United States introduced and 
developed strains of cereal crops for subarctic breeding and pro- 
duction. 
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B. CURRENTLY ACTIVE LINE PROJECTS 


AL-1-6-1—Alfalfa breeding—foundation seed production. 

AL-1-6-2—Bromegrass breeding—foundation seed production. 

AL-1-6-3—Testing and improvement of cereal crops breeding— 
foundation seed production. 

AL-1-6-4—Adaptation studies on introduced grasses and legumes. 

AL-1-6—-5—Cereal crop production investigation. 

AL-1-6-6—Pasture and range improvement and management. 

AL-1-6-7—Feed production, processing, and preservation. 

AL-1-6-8—Mixtures of grasses and legumes. 

AL-1-6-9—Weed control. 

AL-1-6-10—Evaluate United States introduced and developed 
strains of cereal crops for adaptation to subarctic conditions. 

Of the line projects listed, AL—1-6-1 is financed primarily under 
the Adams Act, AL-1-64 under the Territorial appropriation, 
AL-+1-6-7 under the Purnell Act, AL—1-6-10 under the Research and 
Marketing Act, and the others under the direct Federal appropriation. 


C. HISTORY AND EVOLUTION OF THIS WORK 


A limited amount of work on field and horticultural crops that 
might be adapted to Alaska conditions was begun about 1906 at Sitka, 
and was later carried on by the Department of Agriculture at the 
Kenai, Kodiak, Rampart, Fairbanks, and Matanuska stations. This 
work was partially interrupted in 1931 when the Federal stations were 
transferred to the Territory. Since 1931, the work has been confined to 
the Fairbanks and Matanuska stations, and until 1948 was conducted 
on a limited scale, entirely with introduced varieties. One variety of 
spring wheat (Chogot or Siberian No. 1) was found to be superior to 
others for both the Fairbanks and the Matanuska areas. One barley, 
No. 19B, was bred by George W. Gasser. That is the only cross that 
had been made prior to 1948. One variety of Siberian rye, one variety 
of Swedish rye, and three varieties of oats from the United States were 
introduced and are also successfully grown. 

Since 1948, the present extensive series of cereal and forage breed- 
ing and management projects have been carried on under the joint 
Federal-Territorial agricultural research program. 


D. FUNDS-—-ANNUAL EXPENDITURES 


From $45,000 to $50,000 of the Federal appropriation “Research 
on the agricultural problems of Alaska” are expended annually on 
this project, including both direct and indirect costs. 


E. EXAMPLES OF ACCOMPLISHMENTS 


The major contribution of the work conducted under this work 
project is the benefits which the Alaskan farmers are deriving through 
publication of results included in Experiment Station Circular 11 
entitled “Recommended Varieties of Field Crops for Alaska,” Circular 
12, “Better Forage for Alaska,” and Circular 10, “General Recom- 
mendations—Fertilizers for Alaska, 1950.” Increased production of 
= quality products should result through the application of 
information in these publications. 


78552—51—-vol. 3——_56 
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Edda barley and Siberian No. 3 oats are to be released to Alaskan 
farmers for the 1951 crop season, after successful tests in Alaska this 
summer and multiplication of the seed through contracts with seed 
growers in Montana and Idaho. 


Insect ConTROL IN ALASKA 
(ARA—AL-1-7—Federal-Territorial ) 
A. PURPOSE AND NATURE OF THE CURRENT WORK 


To work out methods of controlling insects injurious to agricul- 
tural crops and products in Alaska. 


B. CURRENTLY ACTIVE LINE PROJECTS 


AL-1-7-1—Root maggots. To determine an efficient means of 
control for turnip, cabbage, and onion maggots. 

AL-1-7-2—Cutworm investigations. To find an efficient means of 
control for the several species of cutworms important in the Mata- 
nuska Valley. 

AL-1-7-3—Effect of soil treatments on soil biota and future plant 
growth. To determine the long-range effect of soil insecticides on 
plant growth and soil organisms under Alaskan conditions and off- 
flavors in root crops. 


C. HISTORY AND EVOLUTION OF THIS WORK 
Note paragraph E. 


D. FUNDS—-ANNUAL EXPENDITURES 


From $20,000 to $25,000 of Federal funds will be expended in the 
current fiscal year to cover both direct and indirect costs. 


E. EXAMPLES OF ACCOMPLISHMENTS 


This project was started in the summer of 1950, and because of the 
short duration of the work accomplishments cannot yet be reported. 
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ANALYSIS OF LEGISLATION AND APPROPRIATIONS FOR 
RESEARCH, MARKETING SERVICES, AND REGULATORY 
ACTIVITIES OF THE UNITED STATES DEPARTMENT 
OF AGRICULTURE 


SUMMARY OF REPORT 


The study group designated by the special subcommittee of the 
House Committee on Agriculture to review agricultural research, 
marketing service, and related activities in the Tcartionss of Agri- 
culture, included in its report a list of all the Federal statutes authoriz- 
ing research by the Department of Agriculture and the State agricul- 
tural experiment stations. The list distinguished between those used 
to support appropriations and all others, All laws containing any 
provision for research, however insignificant, were listed. Some of 
the laws listed, such as the Rural Electrification Act and the Com- 
modity Exchange Act, only incidentally provide for a research func- 
tion. A question was raised during the hearings on the report by the 
study group before the House Agricultural Committee concerning 
the fact that there were so many such laws and particularly with re- 
spect to the necessity therefor, and the relationship among them. The 
committee asked that the Department make a cate’ study of the situ- 
ation and report thereon. A study has been made and material is 
attached which is pertinent to this analysis. 

Enabling legislation—While it is true that there are 66 different 
statutes (as grouped and numbered in secs. 1 and 2 attached) which 
were cited in connection with the 1950 appropriation as making pro- 
vision for research and marketing work, a careful analysis thereof 
reveals that even with a broad classification of the laws a maximum 
of 20 would be considered as research laws (see sec. 1). Furthermore, 
most of the research work is authorized by the Department of Agri- 
culture Organic Acts of 1862 and 1944. In fact these two acts, coupled 
with three other principal acts relating to research, authorize prac- 
tically all of the work conducted by the Department of Agriculture 
in this field. These three principal laws are as follows: 

The Bankhead-Jones Act, as amended. 
The Hatch Act and supplementary legislation relating to grants 
to the agricultural experiment stations. 
The Research and Marketing Act of 1946. 
The remaining 46 laws which are included in the 66, but which would 
not be classified as research laws, authorize a wide range of marketing 
service and regulatory activities in the Department (see sec. 2). The 
existence of the large number of laws authorizing these types of activi- 
ties results primarily from the need for having separate laws for com- 
modities or groups of similar commodities due to the peculiarity of the 
manner in which they are handled in the marketing process. In addi- 
tion, some of the laws relate only to a particular phase or function 
2697 
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of the marketing process wherein service or regulatory activities are 
necessary or desirable. In general, legislation authorizing these ac- 
tivities covers the following categories of work: 


Animal and plant quarantines 

Meat inspection 

Control and eradication of animal and plant pests and diseases 
Marketing regulatory activities es 
Inspection, classing, and grading of agricultural commodities 
Collection and publication of statistics on farm products 


In addition to the 66 laws cited in the attached sections 1 and 2, there 
are 17 other laws which contain provision authorizing research, mar- 
keting service, and regulatory work which were not cited in connection 
with the 1950 appropriations (see sec. 3). 

Appropriation structure.—With respect to the Department’s appro- 
yriation structure, there are cases where a single appropriation will 
have numerous authorizing laws, whereas in other cases several appro- 
priations are dependent upon the same authorizing act. In many 
instances these laws have been cited in the sireugiblae of the appro- 
priation acts or in the President’s budget as a means of readily 
identifying the item and informing the Congress and the public of 
the relationship between the cited authority and the work being 
financed by the appropriation. There are very few instances where 
an appropriation is made exclusively to cover one authorizing law. 
For these reasons it is not possible to determine, with few exceptions, 
the appropriations made pursuant to individual authorizations (see 
secs. 4, 5, and 6). A few examples of the different ways in which 
authorizing laws were used to support appropriations in the 1950 
Appropriation Act follow: 

(1) The appropriations for the Bureau of Animal Industry are 
found to depend in greater or lesser degree upon 13 basic statutes; 

(2) The Dedasteseiet of Agriculture Organic Act of 1862 is found 
to be a supporting authority for virtually all research and for many 
other activities ; 

(3) The Research and Marketing Act of 1946 has appropriations 
expressly made therefor on an annual basis, and, with the exception 
of certain implementing powers such as the special contracting power, 
this authorization duplicates existing authorities. 

Organizational structure.—The study group made very specific rec- 
ommendations regarding the organization of the Department for con- 
ducting the research and marketing work. The House Agriculture 
Committee raised questions concerning the authority of the Secretary 
to implement these recommendations and requested the Department 
to provide information concerning this matter, both with respect to 
authority to adjust its finances and its organizational structure. 

There are three broad categories into which the authorities, agencies, 
and funds for research and marketing activities of the Department 
may be classified to answer the questions of the committee : 

The first category includes those functions and funds as to which 
the enabling legislation provides the authority directly to the Secre- 
tary, and appropriations are made accordingly, so that the Secretary 
may allot the funds for the purposes of the authorizing act to any 
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agency of the Department. The appropriation items financing these 


functions are: 
The Research and Marketing Act of 1946 
Control of forest pests 
Research on strategic and critical materials 
Special research fund 
Research on agricultural problems in Alaska 

The second category includes functions vested in the Secretary but 
appropriated for by Congress to the organizational entities of the De- 
partment pursuant to var ious authorizing laws. Since these functions 
are vested in the Secretary by statute or reorganization plan, he may 
transfer the functions within the Department without altering the 
functions specified in the appropriation item.’ The functions per- 
formed by the following agencies are in this classification : 

Authority which vests function in the 
Agency Secretary 
Agricultural Research Administration : 
Agricultural Research Administrator Reorganization Plan No. 1, 1947. 
Bureau of Animal Industry Do. 
Bureau of Dairy Industry Do. 
Bureau of Plant Industry, Soils, and Agri- Do. 
cultural Engineering. 
Bureau of Entomology and Plant Quaran- Do. 
tine. 
Bureau of Agricultural and Industrial Do. 
Chemistry. 
Bureau of Human Nutrition and Home Do. 
Economics. 
Office of Experiment Stations___._.__-_--~_ Do. 
Agricultural Research Center__.----~~~-~- Do. 
Production and Marketing Administration._._._. Reorganization Plan No. 3, 1946, 
—_ various statutes. 
Commodity Exchange Authority 7 U.S. C. 1-17. 
(7 U. S. C. 8 provides for a commission 
composed of Secretary of Agriculture, Sec- 
retary of Commerce, and Attorney General 
to perform certain functions. ) 
Extension Service_.__._._--~- a 7 U.S. C. 342. 
peeees envice. 6 U. 8. C. 567, 568b, 581. 

The third category includes those functions and funds as to which 
the enabling law vests authority in specific organization entities of 
the Department and the appropriations are made accordingly. ‘The 
Secretary may not alter the assignment of the functions involved. 
The functions in this category are performed by the following 
agencies : 

Agency Statute vesting function in agency 
Bureau of Agricultural Economics____..___-__. 7 U. 8. C. 411. 


Farm Credit Administration___~~- Sekeeieae . At te ee ee on Reorganization 
Plan No. 1939. 


Soil Conservation Service__-_----- U. S. C. abe. 


Section 1. Researcu Laws Suprortine 1950 Appropriations ” 


R-1. Department of Agriculture Organic Act.—Establishes a De- 
partment of Agriculture, the general design and duties of which are 


1This comment relates only to the agricultural research, regulatory and marketing 
service functions, and not to other functions which the agency may have. 

2The laws cited hereon as “research” may also support 1950 appropriations for ‘“Market- 
ing service and regulatory” functions. Where a statute authorizes functions in both 
fields it has been listed in sec. 1 or 2 according to what appears to be the dominant 
authority. 
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to acquire and to diffuse among the people of the United States usefu! 
information on subjects connected with agriculture, in the most gen- 
eral and comprehensive sense of the word; making the Department 
an executive department under supervision and control of a Secretary 
of Agriculture (1862-89) (5 U.S. C. 511, 512; R. S. 520; 25 Stat. 659). 

Department of Agriculture Organic Act of 1944.—Provides basic 
legislation previously carried in the Department of Agriculture ap 
propriation acts, relating to rural electrification, animal disease con- 
trol, insect and plant control, research, forestry, AAA programs, 
Soil Conservation Service, marketing work, Farm Credit Admin- 
istration, and general administrative provisions (1944) (58 Stat. 734). 

R-2. Bankhead-Jones Act (1935) as amended (1946).—Authorizes 
research into basic laws and principles of agriculture in its broadest 
aspects, including but not limited to research relating to the produc- 
tion, marketing, distribution, processing, and utilization of plant and 
animal commodities, human nutrition, agricultural commodities and 
byproducts, new and useful agricultural crops, agricultural manpower, 
soils, plants, animals, and equipment; conservation; and farm dwell- 
ings. This basic grant of authority as it now exists was consider- 
ably broadened by the amendment in 1946. The original provisions 
of this act provided funds to State experiment stations for similar 
purposes and a special research fund at the departmental level. The 
amendment of 1946, in adding new sections to the act, provided further 
funds for the States and a new special authority for departmental 
activity in contracting (see 18 below) (1935-46) (7 U. S. C. 427 to 
427}; 49 Stat. 436; 60 Stat. 1082) (427] marketing research). 

R-3. Strategic and Critical Materials Stock Piling Act.—The Sec- 
retary of Agriculture is authorized to make scientific, technologic, 
and economic investigations of the feasibility of developing domestic 
sources of supplies of any agricultural material or for using agricul- 
tural commodities for the manufacture of any material determined 
to be strategic and critical or substitutes therefor (1946) (50 U. S. C. 
98f (b) ; 60 Stat. 599). 

R-4. Research on agricultural problems of Alaska.—By this act 
the Secretary of Agriculture is authorized to establish and maintain 
a program for research into the basic agricultural needs and problems 
of Alaska (1947) (Appropriation Act of 1948 fiscal year; 61 Stat. 
529). 

R-5. Agricultural Experiment Station Acts—March 2, 1887 
(Hatch Act), March 16, 1906 (Adams Act), February 24, 1925 (Pur- 
nell Act), June 29, 1935 (Bankhead-Jones Act), and related acts. 
The Agricultural Experiment Station Acts authorize the establish- 
ment, under the direction of the land-grant colleges, of stations in the 
several States and Territories to conduct experiments relating to agri- 
cultural subjects, or otherwise emphasize original researches or experi 
ments; emphasize economic and social] research. These stations form 
departments of the land-grant colleges to receive the State’s share of 
Federal appropriations for these purposes (7 U. S. C. 361-62-63, 365, 
368, 369, 377-379, 386, 386c, 386d, 427a; 24 Stat. 440; 34 Stat. 63; 43 
Stat. 971; 49 Stat. 487). 

R-6. Bureau of Animal Industry Act—This act established a 
Bureau of Animal Industry to investigate the condition of domestic 
animal industries and the causes and means of prevention of the 
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spread of contagious, infectious, and communicable diseases of domes- 
tic animals and live poultry (1884) (7 U.S. C. 391; 23 Stat. 31). 

R-7. Purchase and testing of serums, etc_—The Secretary of Agri- 
culture may purchase and test all samples of all tuberculin, serums, 
antitoxins, or analogous products sold in the United States for the 
detection, prevention, treatment, or cure of diseases of domestic ani- 
mals and disseminate the results of such tests (1944) (7 U.S. C. 480; 
58 Stat. 734). 

R-8. Fur-bearing animals.—This act transferred to the Secretary 
of Agriculture all the functions relating to the breeding, raising, pro- 
ducing, and marketing of domestically raised fur-bearing animals or 
products thereof, which were previously under the Department of 
the Interior (1946) (7 U.S. C. 433, 434; 60 Stat. 127). 

R-9. South Carolina Experiment Station; cooperation by the Sec- 
retary of Agriculture —By this act there is authorized to be appro- 
priated the sum of $50,000 to enable the Secretary of Agriculture to 
cooperate with the South Carolina Agricultural Experiment Station 
or other agencies in making investigations and experiments in dairy- 
ing and livestock industries and of the problems pertaining to the es- 
tablishment and development of such industries, including cropping 
systems, soil improvement, and farm organization studies of such in- 
dustries, and for demonstration, assistance, and service in developing 
the agriculture of the Sand Hill region of the Southeast (1927) (7 
U.S. C. 385; 44 Stat. 1397). 

R-10. Bureau of Dairying Act.—This act established a Bureau of 
Dairying for the investigation of the dairy industry and the dis- 
semination of information for the promotion of dairy industry (1924) 
(7 U. S. C. 401-404; 43 Stat. 243). 

R-11. Mandan, N. Dak., Experiment Station—By this act, the 
Secretary of Agriculture was directed to establish at Mandan, N. 
Dak., a dalevitie and livestock experiment station, in connection with 
the Great Plains Experiment Station, for investigations and experi- 
ments in the dairy and livestock industry and the problems pertaining 
to such industry (1926) (7 U.S. C. 421; 44 Stat. 840). 

R-12. Lewisburg, Tenn., Experiment Station—By this act the Sec- 
retary of Agriculture was directed to establish at Lewisburg, Tenn., 
a station for investigations, experiments, and demonstrations in the 
diary industry and the problems pertaining to the development of such 
industries in the South (1928) (7 U.S. C. 422; 45 Stat. 981). 

R-13. 1902 reorganization of research.—This act made the Divi- 
sions of Soils, Forestry, and Chemistry into bureaus, and combined the 
Divisions of Botany, Pomology, Vegetable Physiology and Pathology, 
Agrostology, and Experimental Gardens and Grounds into the Bu- 
reau of Plant Industry. This act is now relied upon primarily for 
Bureau of Plant Industry, Soils, and Agricultural Teaiaciaties The 
reorganization features have been superseded (1902) (5 U.S. C. 524; 
52 Stat. 303). 

R-14. Investigations, experiments and tests affecting reforestation 
and forest products (McSweeney-McNary Act).—This act authorized 
investigations, experiments, and tests affecting reforestation and forest 
products with relation to diseases of forest trees and products, forest 
insects, forest animals and wildlife, forest weather conditions, man- 
agement of forest ranges, forest products laboratories and economic 
investigation (1928) (16 U.S. C. 581-5811; 45 Stat. 699). 
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R-15. Four regional research laboratories established by Agricul- 
tural Adjustment Act of 1938.—This act provided for the establish- 
ment of four regional research laboratories, one in each major farm 
producing area, for the purpose of finding new uses and markets for 
agricultural products and byproducts (1938) (7 U. S. C. 1292; 52 
Stat. 37). 

R-16. Soi] Conservation and Domestic Allotment Act (secs. 1-6 of 
this act).—This act established the Soil Conservation Service to pre- 
vent soil erosion, thus preserving national resources, controlling floods, 
maintaining the navigability of rivers and harbors, and carrying out 
other conservation practices. This Service was authorized to con- 
tinue investigations and research and to take necessary preventive 
measures relating to soil erosion (1935) (1936) (16 U.S. C. 590-590q ; 
49 Stat. 163; 49 Stat. 1148). 

R-17. Cotton; investigation of new uses—The Secretary of Agri- 
culture is authorized to use such means as he deems necessary to dis- 
cover or develop new uses for cotton. Cooperation with Government 
agencies, States, or any persons is allowed for carrying out the pur- 
poses of this act (1928) (7 U.S. C. 423; 45 Stat. 426). 

R-18. Research and Marketing Act of 1946.—Title I of this act 
amended the basic Bankhead-Jones Act (see 2 above), and added new 
sections providing additional funds for payment to States in research 
work and a new authority for direct activities by the Department 
itself, including contracting for research where found by the Secre- 
tary under prescribed standards to be advantageous. Provision was 
also made for carrying on cooperative research directly between the 
Department and the State agricultural experiment stations and a 
special regional research fund for use by groups of State stations in 
attacking regional problems. 

Title II of this act entitled “Agricultural Marketing Act of 1946,” 
provides for: (1) Continuous research to improve the marketing, 
handling, storage, processing, transportation, and distribution of 
agricultural products; (2) cooperation among Federal and State 
agencies, producers, industry organizations, and others in the develop- 
ment and effectuation of research and marketing programs to improve 
the distribution processes; (3) an integrated administration of all 
laws to aid the distribution of agricultural products through research, 
market aids and services, and regulatory activities, to the end that 
marketing methods and facilities may be improved, that distribution 
costs may be reduced, and the price spread between the producer and 
consumer may be narrowed, that dietary and nutritional standards 
may be improved, that new and wide markets for American agricul- 
tural products may be developed, both in the United States and in 
other countries, with a view to making it possible for the full produc- 
tion of American farms to be disposed of usefully, economically, 
profitably, and in an orderly manner (1946) (7 U.S. C. 1621-1629; 
60 Stat. 1087). 

R-19. Housing Act of 1949.—The Secretary of Agriculture is 
authorized to conduct research and technical studies including the 
development, demonstration, and promotion of construction of ade- 
quate farm dwellings and other buildings (1949) (42 U.S. C. 1476; 
63 Stat. 435) 

R-20. National Arboretum.—The Secretary of Agriculture is au- 
thorized to establish a national arboretum for purposes of research and 
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education concerning tree and plant life (1927) (20 U.S. C. 191-194; 
44 Stat. 1422). 


Secrion 2. MARKETING SERVICE AND RecuLatrory Laws SupportTina 
1950 APPROPRIATIONS ! 


M-1. Fees for rabies diagnoses—This act directed that fees for 
rabies diagnoses shall be charged and turned into the Treasury as 
miscellaneous receipts (1944) (7 U.S. C. 395; 58 Stat. 734). 

M-2. /nspection of lwestock, hides, animal products, etc.—This act 
provides that the Secretary upon application of any exporter, im- 
porter, packer, or owner of, or the agent thereof, or dealer in, live- 
stock hides, skins, meat, or other animal products may, in his discre- 
tion, cause to be made inspections and examinations at places other 
than headquarters of inspectors for the convenience of said applicants. 
Charges may be made for the expenses incurred for such inspections 
and examinations and such fees shall be deposited in the ‘Treasury 
to the credit of the appropriation from which the expenses are paid 
(1944) (7 U.S. ©. 396; 58 Stat. 734). 

M-3. National poultry and turkey improvement plans.—This stat- 
utory provision authorizes the Secretary to cooperate with State 
authorities in the administration of regulations for the improvement 
of poultry, poultry products, and hatcheries. Participation in the 
programs is voluntary and there are no restrictions under the plans 
on the interstate shipment of eggs or poultry. ‘Thus, State legisla- 
tion adopted in the exercise of the State police powers restricting 
shipment of poultry and poultry products into the State is valid if it 
does not unreasonably burden interstate commerce or conflict with 
other Federal laws (1944) (7 U.S. C. 429; 58 Stat. 734). 

M+4. Meat inspection acts.—These acts were intended to prevent the 
interstate shipment of meat and meat food products which are un- 
sound, unhealthful, unwholesome, or otherwise unfit for human food 
by requiring such shipments to bear marks of Federal inspection and 
approval. There is provision for the maintenance by the Depart- 
ment of a system of inspection at meat-packing establishments in 
which cattle, sheep, swine, or goats are slaughtered and the carcasses 
or meat food products thereof are prepared for shipment in inter- 
state or foreign commerce. ‘The shipment in interstate commerce of 
meat or meat food products which have not been marked as federally 
inspected and approved is prohibited. Certain exceptions are made 
for farmers and retail butchers or dealers. ‘The forgery or misuse of 
marks and other identification devices provided under the statute, and 
bribery of inspectors, are also unlawful. Criminal penalties are pro- 
vided for violations of the act and the Secretary is authorized to with- 
draw Federal inspection from establishments which do not properly 
dispose of condemned carcasses or maintain sanitary conditions. 

The act of August 30, 1890, authorizes the President to suspend the 
importation of animals for a limited time whenever he believes such 
action is necessary to protect animals in the United States against 
contagious diseases and makes the importation of such animals unlaw- 
ful while the suspension is in effect. This act also authorizes the Secre- 


1The laws cited herein as “marketing service, and regulatory laws’’ may also support 
“research” functions. Where a statute authorizes functions in both fields, it has been 
listed in sec. 1 or 2 according to what appears to be its dominant authority. This listing 
excludes educational work in marketing performed by Extension Service. 
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tary to quarantine cattle, sheep, other ruminants, and swine imported 
into the United States, at quarantine ports designated by the Secre- 
tary with the approval of the Secretary of the Treasury. The act au- 
thorizes the slaughter of animals found to be infected with or exposed 
to contagious diseases and payment to the owner of the value of ex- 
posed animals which are slaughtered. The Secretary is authorized to 
provide for the inspection of animals for exportation and the disinfec- 
tion of vessels engaged in the transportation of such animals. The 
importation of cattle, sheep, other ruminants, and swine, which are 
diseased or exposed to infection is prohibited and made punishable as a 
misdemeanor. Moreover, any vessel or vehicle used in importation 
of animals in violation of this prohibition with knowledge of the 
master or owner thereof shall be forfeited to the United States (1890; 
1906; 1907) (21 U.S. C. 71-96, 101-107; 26 Stat. 416, 34 Stat. 679, 
34 Stat. 1260). 

M-5. Animal quarantine laws.—These acts are intended to prevent 
the interstate spread of contagious, infectious, or communicable dis 
eases of livestock and poultry. The 1884 law attempted to accomplish 
this by making it a crime knowingly to ship diseased livestock inter- 
state and by authorizing the Secretary to cooperate with the States in 
the establishment of regulations and other measures to suppress dan- 
gerous and communicable diseases. The act of February 2, 1903, in 
addition, authorizes the Secretary to seize, quarantine, and dispose of 
hay and similar material and meats and other animal products coming 
from infected foreign countries to the United States or moving inter- 
state in order to prevent the introduction into the United States or the 
spread of livestock diseases and also authorizes the Secretary to make 
regulations as to the transportation of livestock and live poultry from 
any place within the United States where he may have reason to believe 
diseases exist. Violation of the regulations of the Secretary is made a 
criminal offense. The act of May 3, 1905, authorizes the Secretary to 
quarantine any State, Territory, or the District of Columbia when he 
deems that livestock or live poultry therein are affected with any con- 
tagious or communicable disease, and transportation of livestock or 
live poultry from such quarantined area, except as permitted by regula- 
tions of the Secretary, is prohibited. Violation of this prohibition is 
also made a criminal offense (1884; 1903; 1905; 1928; 1944) (21 
U.S. C. 111-128, 130; 23 Stat. 33, 32 Stat. 792; 33 Stat. 1265, 45 Stat. 
59, 58 Stat. 734). 

M-6. Viruses, serums, toxins, and analogous products.—By this act 
the Secretary is authorized to issue regulations to prevent the prepa- 
ration and sale in any place under the jurisdiction of the United 
States of worthless or harmful and analogous products for domestic 
animals or the importation or interstate shipment of the same (1913) 
(21 U.S. C. 151-158; 37 Stat. 832). 

M-7. The 28-hour law.—This law which is designed to prevent 
cruelty to animals shipped interstate and to prevent losses of such 
animals while in transit forbids the confining of livestock in railroad 
cars or vessels for longer than 28 hours without unloading them for 
feed, water, and rest for at least five consecutive hours, unless unload- 
ing is prevented by storm or other accidental or unavoidable causes 
which could not be anticipated or avoided by the exercise of due 
diligence and foresight, and provided that at the request of the 
shipper, the time of confinement may be extended to 36 hours. A 
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civil penalty is provided for each violation (1906) (45 U.S. C. 71-74, 
34 Stat. 607). 

M-8. Examination of accommodations for export animals.—The 
Secretary is authorized to examine vessels that transport domestic 
animals i foreign commerce and prescribe rules and regulations for 
the safe and proper transportation and humane treatment of such 
animals 1891) (46 U.S. b. 466a, 466b; 26 Stat. 833, 45 Stat. 789). 

M-9. Anti-hog-cholera serum and hog cholera viruses.—This act 
authorizes the Secretary to enter into marketing agreements with 
handlers, and issue orders, regulating the marketing of such serum 
and virus in interstate and foreign commerce to prevent undue and 
excessive fluctuations and unfair methods of competition and unfair 
trade practices in such marketing for the purpose of insuring the 
maintenance of an adequate supply of such serum and virus (1935) 
(7 U.S. C. 851-855 ; 49 Stat. 781). 

M-10. Dairy Products Export Act.—This act authorizes the Sec- 
retary, under rules and regulations prescribed by him, to inspect and 
certify as to the purity sand quality of dairy products which are to be 
exported to foreign countries (1908) (21 U.S. C. 94a; 35 Stat. 254). 

—11. Inspection of processed or renovated butter—This act 
authorizes the Secretary to cause inspection to be made of all ingre- 
dients used in the manufacture of processed or renovated butter, the 
factories where such butter is manufactured, and the finished product. 
Any ingredients or finished products found to be unfit for human con- 
sumption are condemned and any finished product found to be fit 
for such consumption is marked ou, S. Inspected and Passed” (1946) 
(26 U.S. C. 2325 and 2326 (c) ; 60 Stat. 300). 

M-12. Agricultural Marketing Agreement Act of 1937.—This act 
authorizes handlers of certain agricultural commodities to enter into 
marketing agreements with the Secretary of Agriculture, and the 
Secretary to issue orders with or without agreement upon the vote 
of producers controlling the marketing of agricultural commodities 
that may be purchased, handled, or shipped in interstate commerce, 
for the purpose of stabilizing farmers’ purchasing power. Funds for 
this activity are primarily derived from assessment on the handlers 
(1937) (7 U.S. C. 608b, 608c ; 50 Stat. 246). 

M-13. /nsect Pest Transportation Act——This statute prohibits the 
interstate transportation, or importation, or mailing, of specified in- 
sect pests except for scientific purposes under regulations of the Secre- 
tary, and violation is made a criminal offense (1905) (7 U.S. C. 141- 
144; 33 Stat. 1269). 

M-14. Mexican Pink Bollworm Act.—This act is intended to pre- 
vent the entry into the United States of insect pests from Mexico and 
authorizes the Secretary, in cooperation with the States and with the 
Mexican authorities, to establish zones free from cotton culture near 
the Mexican border (1917) (7 U. S. C. 145; 40 Stat. 374). 

M-15. European corn borer; eradication and control—The Secre- 
tary is authorized to employ such means as he deems necessary, includ- 
ing cooperation with States, organizations, or individuals in the eradi- 
cation or control of the European corn borer. There was a specific 
authorization for the appropriation of $10,000,000 for the fiscal year 
1928 (1927) (7 U.S. C. 146; 44 Stat. 1065). Additional authoriza- 
tion of $7,000,000 was provided by act of May 24, 1928 (1928) (7 
U.S. C. 147; 45 Stat. 734). 
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M-16. Control and eradication of pests and plant diseases.—The 
Secretary, either independently or in cooperation with States, organi- 
zations, and individuals is authorized to use such means as he deems 
necessary to eradicate or control specific pests and plant diseases. He 
is also authorized to cooperate with the Government of Mexico in 
eradicating or controlling certain specific pests. This act also au- 
thorizes the Secretary to issue regulations and use such other means 
to insure the freedom of domestic plants and plant products offered 
for export from injurious insect pests and plant diseases (1944) (7 
U.S. C. 147a; 58 Stat. 735). 

M-17. Control of insect pests and plant diseases (Insect Control 
Act) —The Secretary is authorized to use such means as he deems 
necessary, in cooperation with States, organizations, or individuals 
to control incipient or emergency outbreaks in insect pests or plant 
diseases (1937 and 1938) (7 U.S. C. 148-148e; 50 Stat. 57; 52 Stat. 
344). 

M-18. Mexican Border Act.—The Secretary is authorized to pro- 
mulgate such rules and regulations as he deems necessary to prevent 
the introduction into the United States from Mexico of insect pests 
and plant diseases in vehicles or freight, baggage, etc. There is also 
provision made for the cleaning and disinfection of such vehicles and 
materials (1942) (7 U.S. C. 149; 56 Stat. 40). 

M-19. Plant Quarantine Act.—This act prohibits the importation of 
nursery stock into the United States except under a permit issued by the 
Secretary and unless the stock is accompanied by a certificate of in- 
spection by the proper official of the country from which exported. If 
the Secretary determines that the importation of any plants, etc., not 
included in the term “nursery stock,” may result in the entry into the 
United States of injurious plant diseases or insect pests, the act 
clirects him to promulgate his determination and, thereafter, the entry 
of such plants is subjected to the same restrictions as those governing 
nursery stock. Whenever, in order to prevent the introduction into the 
United States of any tree, plant, or fruit diseases or of any injurious 
insect, new to the United States, the Secretary shall deem it necessary 
to forbid the importation of any nursery stock or plants, etc., the act 
directs him to promulgate his determination and, thereafter, prohibits 
the importation of such nursery stock or plants, etc. From the do- 
mestic standpoint, the act directs the Secretary to quarantine any State, 
Territory, or the District of Columbia, or any portion thereof, when he 
determines it to be necessary in order to prevent the spread of danger- 
ous plant diseases or insect infestation, and prohibits the interstate 
movement of nursery stock, plants, etc., capable of carrying such 
disease or infestation except in accordance with regulations which the 
Secretary is authorized to make. Prior to making the various deter- 
minations above discussed, the Secretary is required to give notice to 
interested persons and to hold a public hearing at which an interested 
party may appear and be heard. Criminal penalties are provided for 
violations of the act (1912) (7 U.S. C. 151-167; 37 Stat. 319). 

Terminal Inspection Act.—Under this act when any State establishes 
terminal inspection of plants and plant products shipped into its ter- 
ritory the State may submit to the Secretary a list of plants and plant 
products and the plant pests transmitted thereby which should be 
subject to terminal inspection to prevent the entry into the State of 
pests injurious to agriculture. After approval of the list, by the Secre- 
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tary and its transmission to the Postmaster General, all packages con- 
taining any plant or plant products named in the list are required to be 
forwarded by the postmaster at the destination of such packages to the 
proper State inspection office. If the plants or plant products are 
found to be free from pests and in compliance with Federal plant quar- 
antine requirements, they are sent to the person to whom they are 
addressed, but otherwise they are returned to the sender or delivered to 
State authorities for destruction. The act makes it unlawful for any 
person to mail any package containing any plant or plant product 
addressed to a place within a State maintaining terminal inspection 
without marking the package to show its contents. Criminal penalties 
are provided for violation of this prohibition (1915) (7 U.S. C. 166; 
38 Stat. 1113). 

M-20. Honeybee Act—<An act which prohibited the importation of 
adult honeybees except for research by the Department of Agriculture, 
and from those countries in which the Secretary determines that no 
disease dangerous to adult honeybees exists (1922) (7 U.S. C. 281, 282: 
42 Stat. 833). 

M-21. Golden Nematode Act.—The Secretary is authorized to use 
necessary means in the eradication and control of golden nematode 
in potatoes and tomatoes (1948) (7 U.S. C. 150 to 150g; 62 Stat. 442). 

M-22. Forest Pest Control Act.—The Secretary is authorized either 
directly or in cooperation with other organizations or individuals to 
make investigations and surveys on forest lands to detect forest insect 
pests and diseases and take such measures as he deems necessary for 
their control or eradication (1947) (16 U. S. C. 594-1 to 594-5; 61 
Stat. 177). 

M-23. White-pine blister rust control_—The Secretary is authorized 
in cooperation with such agencies as he deems appropriate to eradicate 
or control the spread of white-pine blister rust on all forest lands 
(1940) (16 U.S.C. 594a; 54 Stat. 168). 

M-24. Ewport standards for apples and pears.—This act prohibits 
the export of apples or pears unless such fruit complies with minimum 
standards prescribed by the Secretary and is accompanied by a certifi- 
cate issued under the authority of the Secretary showing that such 
apples or pears are of a Federal or State grade which meets the mini- 
mum of quality established (1933) (7 U.S. C. 581-589; 48 Stat. 123). 

M-25. Farm and food products; sale of samples, practical forms, 
ete-—This act authorizes the Secretary to sell samples, illustrations, 
practical forms, or sheets, of the grades recommended or promulgated 
by him for farm or food products, and the receipts therefrom shall be 
deposited in the Treasury to the credit of miscellaneous receipts (1944) 
(7 U.S.C. 415e; 58 Stat. 738). 

M-26. Cotton Statistics Act—Authorizes the collection and publi- 
cation of the grades and staple length of cotton and provides for the 
classification of cotton and news service for producer groups author- 
ized for cotton improvements, and the making of quality and other 
tests of cotton (1927-46) (7 U.S. C. 471 to 476; 44 Stat. 1372; 60 
Stat. 940). 

Smith-Doxey Act (Cotton Classification Act) —Authorizing classi- 
fication, in accordance with the official cotton standards of the United 
States, of cotton produced by any group of producers organized to 
promote the improvement of cotton, and the publication of informa- 
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tion on prices of various grades and staple length of cotton (1937) 
(7 U.S. C.473a4738c ; 50 Stat. 62). 

Cotton Reports Act.—Requiring reports each year showing the 
number of acres of cotton in cultivation and later, estimates of the 
acreage of cotton abandoned (1912; 1927) (7 U.S. C. 476; 37 Stat. 118; 
44 Stat. 1374). 

M-27. Freight rates for farm products (sec. 201 of the Agricultura! 
Adjustment Act of 1938)—This section authorizes the Secretary 
to make complaint to the Interstate Commerce Commission with re- 
spect to rates, charges, tariffs, and practices relating to the trans- 
portation of farm products. The section also requires the Commis 
sion, before hearing or disposing of any complaint filed by any per 
son other than the Secretary with respect to rates, charges, tariffs, 
and practices affecting the transportation of farm products, to notify 
the Secretary who is authorized, upon his application, to appear and 
be heard. Such application may be made by petition of interven 
tion. Application may also be made by the Secretary through a 
protest of new or changed rates filed by carriers with the Commis- 
sion. Such application culminates in either an investigation and 
suspension proceeding, or the Commission may allow the new or 
changed rates to become effective and then set the matter for investi- 
gation. Application by the Secretary to be heard may also be made 
in certain types of cases simply by appearing at the hearing, stating 
his position, and proceeding from that point. This procedure is fol 
lowed in numerous railroad abandonment cases. 

Under this section, the Secretary is also authorized to invoke and 
pursue original and appellate judicial proceedings involving the Com- 
mission’s determination as to rates, charges, tariffs, or practices re- 
lating to transportation of farm products and affecting the public 
interest (1938) (7 U.S. C. 1291; 52 Stat. 37). 

M-28. Tobacco Statistics Act.—Provides for the collection and pub 
lication of statistics of tobacco and authorizing the Secretary to estab 
lish standards for the classification of tobacco (1929) (7 U.S. C. 
501-508; 45 Stat. 1079). 

M-29. Z7’obacco Inspection Act.—This act authorizes the Secretary 
to inspect and to establish standards for tobacco in order to deter 
speculation, manipulation, and control, and unreasonable fluctua- 
tions in prices and quality determinations in tobacco sales and trans- 
actions which are detrimental to producers and persons handling 
tobacco in commerce. The Secretary is also authorized to desig- 
nate those auction markets where tobacco bought and sold thereon 
at auction, or the products customarily manufactured therefrom, 
moves in commerce only when two-thirds of the growers in such area 
vote in favor of such designation (1935) (7 U. S. C. 511-511q; 45 
Stat. 731). 

M-30. Tobacco Seed Export Act.—Prohibits the export of tobacco 
seed and live tobacco plants, except under a written permit by the 
Secretary. Such permits shall be granted only after satisfactory 
proof that the seeds or plants will ay be used for experimental pur- 
poses (1940) (7 U.S. C. 516-517; 54 Stat. 231). 

M-31. United States Cotton Standards Act.—This act authorizes 
the Secretary to establish standards for the classification of cotton 
by which its quality or value may be judged or determined, for com 
mercial purposes, which shall be known as the Official Cotton Stand- 
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ards of the United States. He is further authorized to issue to any 
qualified person a license to sample cotton (1923) (7 U.S. C. 51-65; 
42 Stat. 1517). 

M-32. Cotton Futures Act.—This act, which is intended to protect 
producers and buyers of cotton by regulating activities of middlemen 
who handle it, levies a tax on contracts of sale of cotton for future 
delivery made at any exchange or Board of Trade. No such futures 
contract is enforceable in any court of the United States by any of 
the parties which does not have a tax stamp aflixed to it and which is 
not in a particular form, i. e., in writing plainly stating the terms of 
the contract including the quantity of cotton involved and the names 
and addresses of the seller and buyer and signed by the party to be 
charged or his agent. However, certain kinds of futures contracts are 
€ xempt from the tax. These are the so-called “basic grade,” “tendered 
grade,” and “spec ific grade” contracts as defined in the act. The Sec- 
retary of the Treasury is authorized to make regulations to collect 
the tax and otherwise to enforce the provisions of the statute and to 
require persons subject to the act to keep certain records and make 
certain returns. The Secretary of Agriculture is authorized to estab- 
lish standards for cotton, to designate spot markets, and to prescribe 
regulations for the classification of cotton. The act provides criminal 
penalties for any person liable to pay a tax under the statue who evades 
payment of the tax; for any person who otherwise violates any pro- 

vision of the law or the regulations and for any person engaged in the 
business of dealing in cotton who willfully fails to answer questions 
or produce records in his possession relating to traisactions in cotton 
in which he participated, or who willfully gives any misleading an- 
swer. A civil penalty may also be eres by the United States for 
each violation of the act (1939) (26 U. S. C. 1920-35; 55 Stat. 210). 

M-33. /nvestigation of quality and se diisen of farm produce re- 
ceived in interstate commerce and certification thereof. —This act au- 
thorizes the Secretary to promulgate regulations for the prompt 
investigation and certification of any perishable farm product as to 
quality. and condition. The act also provides penalties for any person 
who shall diseard, destroy, abandon, or dump such products without 
good and sufficient cause (1927) (7 U.S, C. 491-497; 44 Stat. 1355). 

M-34. Perishable Agricultural ¢ euanaaiees s Act—tThis act au- 
thorizes the Secretary to facilitate the free flow ‘of perishable agri- 
cultural commodities in interstate commerce by regulating that com- 
merce through the licensing of commission merchants, dealers, and 
brokers engaged in it, and the act prohibits various kinds of unfair 
conduct which in the past proved to be productive of serious disputes 
and difficulties obstructive to the free flow of these essential commodi- 
ties (1930) (7 U.S.C. 499a—499r : 46 Stat. 531). 

M-35. Ntandard Containers Act of 1916—This act establishes 
standards of capacity for climax baskets, and for containers for smal] 
fruits and vegetables. This act provided for examination and tests 
by the Department of Agriculture to determine whether such baskets 
and containers comply with the standards; and the Secret: iry was 
authorized to establish and promulgate rules and regulations allowing 
rom reasonable teterantes and variations as may be found necessar Vv 

(1916) (15 U.S. C. 251-256, 395 and 673; 48 Stat. 930). 

M-—36. Ntandard Containers Act of 1928—This act establishes 
standards of capacity for hampers, round-stave baskets, and splint 
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baskets. The Secretary is permitted to prescribe by regulation such 
tolerances as he may find necessary (1928) (15 U. S. C. 257-2571; 45 
Stat. 685). 

M-37. United States Grain Standards Act.—This act authorizes the 
Secretary to establish and promulgate standards for grain. When- 
ever such standards are set, it is then required that any grain sold by 
grade, in interstate commerce, shall be inspected by an inspector 
licensed under the act (1916) (7 U.S. C. 71-87; 39 Stat. 482). 

M-38. United States Warehouse Act. —This act authorizes the Sec- 
retary to license bonded warehouses for the storing of any agricultural 
product intended for interstate or foreign commerce, and to promul- 
gate such rules as he deems necessary for the regulation of such ware- 
houses (1916) (7 U.S. C. 241-278; 39 Stat. 486). 

M-39. Federal Seed Act.—This act authorizes the Secretary to regu- 
late the labeling and advertising of agricultural and vegetable seeds 
in interstate and foreign commerce to prevent adulteration and mis- 
branding of such seeds, and i imposes certain quality requirements for 
labeling seeds. The act provides criminal penalties for violation of 
its provisions, and for seizure of seed that is not in conformity with 
its requirement (1939) (7 U.S. C. 1551-1610; 53 Stat. 1275). 

M-40. Packers and Stockyards « let (including live poultry dealers 
and handlers) .—This act authorizes the Secretary to promulgate rules 
and regulations governing packers of livestock or live poultry for the 
purpose of eliminati ing unfair or unjustly discriminatory or deceptive 
practices or devices in commerce and to require publication of stock- 
yard rates and charges and to Tee Pty gee or discriminations 
therein (1921 as amended 1935) (7 U. . 181-229; 42 Stat. 159; 
49 Stat. 648). 

M-41. The Naval Stores Act.—This act authorizes the Secretary to 
establish and promulgate standards for naval stores (spirits of tur- 
pentine and rosin), and require their sale in interstate commerce under 
or by reference to such standards (1923) (7 U.S. C. 91-99; 42 Stat. 
1435). 

M-42. Federal Insecticide, Fungicide, and Rodenticide Act.—This 
act authorizes the Secretary to promulgate regulations for the control 
of transactions in interstate or foreign commerce of insecticides, fungi- 
cides, rodenticides, and other economic poisons or devices, and prevent 
transactions of such articles which are-adulterated, misbranded, wn- 
registered, or otherwise not in compliance with the act (1947) (7 
U.S. C. 135-135k; 61 Stat. 163). 

M-43. Bureau of Agricultural Economics.—A law establishing the 
Bureau of Crop Estimates, later, by law of March 3, 1921, the Bureau 
of Markets and Crop Estimates, later still combined w ith the Office 
of Farm Management and Farm Economics to become the Bureau of 
Agricultural Economics (1922) (7 U. S. C. 411; 42 Stat. 532). 

M44. 7 urpentine and Rosin Statistics —This act authorizes the 
Secretary to compile and publish statistics and essential information 
relating to turpentine and rosin produced, held, and used in the do- 
mestic and foreign commerce of the United States (1935) (3:°0),'S.-C. 
556b: 49 Stat. 653). 

M-45. Peanut Statistics Act.—This act authorizes the Secretary to 
collect and publish statistics of peanuts and peanut oil, and to establish 
and promulgate grades and standards for the classification of peanuts 


(1936) (7 U.S. C. 951-957; 49 Stat. 1898). 
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M-46. Commodity Eachange Act—This act established a com- 
modity Exchange Commission consisting of the Secretary of Agri- 
culture, the Secretary of Commerce, and the Attorney General for the 
purpose of controlling and regulating boards of trade and dealers 
therein in the sale of commodities that affect interstate commerce. 
By this act such boards of trade and commission merchants and brokers 
are required to be registered and licensed by the Commission and are 
subject to such rules and regulations as are prescribed for the purpose 
of preventing undue speculation in agricultural commodities (1922; 
1936) (7 U.S. C. 1-17a; 42 Stat. 998; 49 Stat. 1491). 


Secrion 3. Pertinent Statutes Nor Usep rx Drrecr Support or 
1950 APPROPRIATIONS 


Inspections, analyses, and tests for other Government departments 
and agencies ; reimbursement.—The Department is authorized to make 
inspections, analyses, and tests of foods and other products within the 
scope of its functions on a Fea, basis for other Government 
departments and agencies (1944) (5 U.S. C. 57 i; 58 Stat. 741). 

Guayule Rubber Act.—Authorizing the Secretary to administer a 
program for the developing of guay ule and other rubber-beari ing plants 
(1942) (5 U.S. C. 171 to 175). 

Experiment stations for propagation of trees, shrubs, vines, and 
vegetables—Act of March 16, 1928, authorized the Secretary to estab- 
lish an experiment station at Cheyenne, Wyo., for the p oropagation of 
such trees, vines, shrubs, and vegetables as are adaptable to the con- 
ditions and needs of the semi: arid or dry-land regions of the United 
States (7 U. S. C., 387-387a; 45 Stat. 323). 

Act of April 16, 1928, authorized the Secretary to propagate at an 
existing field station of the Department of Agriculture such trees, 
shrubs, and vines as are adaptable to the conditions and needs of the 
southern Great Plains area, comprised of those parts of Colorado, 
Nebraska, Kansas, Texas, Oklahoma, and New Mexico lying west of 
the ninety-eighth meridian and east of the 5,000-foot contour line 
(7 U.S. GC. 388, 388a; 45 Stat. 430). 

Cotton- ginning investigations —An act which authorized the Sec- 
retary to investigate the ginning of cotton; to establish and maintain 
experimental ginning plants or laboratories, and to make such tests, 
demonstrations, and experiments, and such technical and scientific 
studies in relation to cotton ginning as he deems necessary to encour- 
age the use of improved ginning methods. Cooperation with other 
Government agencies, States, or other persons in carrying out the 
purposes of this act is authorized (1930) (7 U.S. C. 424; 46 Stat. ‘ 248). 

EB radication and control of predatory and other wild animals.—The 
Secretary is authorized to take all necessary means in the control and 
eradication of animals injurious to agriculture, horticulture, forestry, 
animal husbandry, wild game animals, fur-bearing animals, and birds: 
and to take the necessary measures for the protection of stock and 
other domestic animals through the suppression of rabies and tula- 
remia in predatory and other wild animals. Cooperation in carrying 
out in such means with States, organizations, and individuals is au- 
thorized (1931). 
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There wasa specific authorization for the appropriation of $1,000,000 
annually for the succeeding 10 fiscal years to 1941 (7 U.S. C. 426; 
426a; 46 Stat. 1468). 

Purchases for soil and fertilizer tests (part of organic act, 1944).— 
The Secretary is authorized to make purchases of cultures for use in 
connection with soil and fertilizer investigation (1944) (7 U.S. C. 
432: 58 Stat. 735 mv. 

Improvement of horse breeding.—The Secretary is authorized to 
administer the Remount Service of the Army transferred to him, in 
such manner as will advance the livestock and agricultural interests 
of the United States, including improvement in the breeding of horses; 
the use of horses in the improvement of the supply of horses available 
in agriculture. In carrying out such program, cooperation with pub- 
lic or private organizations and individuals is authorized (1948) (7 
U.S. C. 437; 62 Stat. 197). 

Alcohol research—aAn act which transferred to the Secretary the 
alcohol plants at Muscatine, lowa: Kansas City, Mo.; and Omaha, 
Nebr., for the purpose of assuring their operation for the production 
of products from agricultural commodities as a means of utilizing sur- 
plus commodities, for research, and to assist in the production of an 
adequate supply of aleohol. The plants may be operated by the De- 
partment or they may be leased or operated under some arrangement 
(1948) (TUS 3. C. 439 to 439e ; 62 Stat. 1234). 

Division of C cooperative Marketing.—By this act there was author- 
ized the acquiring, analyzing, and disseminating of economic, sta- 
tistical, and historical information concerning cooperative associa- 
tions and marketing (1926) (7 U.S. C. 451 to 457: 44 Stat. 802). 

Development of new uses for cotton.—The Secretary was authorized 
to develop new and extended uses for cotton (1934) (7 U.S. C. 724; 
48 Stat. 607). 

Foot-and-mouth laboratories —The Secretary is authorized to 
establish laboratories for research and study in the United States and 
elsewhere of foot-and-mouth disease and other animal diseases which, 
in his opinion, constitute a threat to the livestock of the United States 
(1948) (21 U.S. C. 113a; 62 Stat. 198). (Pursuant to this authority 
$500,000 was appropri: ea | in 1949 for preparing plans and spec ifica- 
tions for the laboratory buildings and facilities and for acquiring an 
option on the site recommended. This sum was made available until 
expended. ) 

Agricultural Marketing Act of 1929, as amended.—Establishing the 
Federal Farm Board (now Farm Credit Administration) to promote 
the effective merchandising of agricultural commodities in interstate 
and foreign commerce in order to place agriculture on a basis of eco- 
nomic equality with other industries (1929) (12 U.S. C. 1141-1141); 
46 Stat. 11) 

Nore.—Division of Cooperative Marketing, supra—(Cooperative 
Marketing Act of 1926) (7 U.S. C. 451-457 

Wool Standards Act.—This act authorizes the use of funds for ac- 
quiring and diffusing useful information on the standardization, grad- 
ing, preparation for market, marketing, utilization, transportation, 
handling and distribution of wool, including the demonstration of the 
use of grades of wool in accordance with standards which the Secre- 
tary is authorized to establish. The Secretary is also authorized to 
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make regulations = carry out the provisions of the act (1928) (7 
B. &. &. 41 Sb—415d : 45 Stat. 593). 

Impor tation of with and cream.—By this act there was prohibited 
the importation of milk and cream which did not comply with said 
requirements where the animals, the dairy farm, or plant in which 
such milk is produced or handled did not comply with the methods 
for scoring used by the Bureau of Dairy Industry (1927) (21 U.S. C. 
~— 44 Stat. 1101). 

Tariff Act of 1930, section 1506,—This act authorizes the Secretary 
to determine where certain animal diseases exist and after publication 
of his determination the importation of certain animals and meats 
from such countries is prohibited. ‘These sections prohibit importa- 
tion of meat unfit for human food. It also authorizes the Secretary 
to make regulations to carry out this section. 

Section 201, paragraph 1606.—The Secretary is authorized to pre- 
scribe regulations for determining the purity of breed of animals 
offered for duty-free importation (1930) (19 U.S. C. 1201, par. 1606, 
and sec. 1306; 46 Stat. 672-689). 
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Section 5 


Summary statement of number of laws relied upon in support of research and 
certain other activities and 1950 appropriations 


Number of laws Total ap- 


propria- 
Agency or item Marketing tions, 
services 
Research and regu- 
latory 


Administrator, Agricultural Research Administration_- 

Research and Marketing Act of 1946 

Office of Experiment Stations 

Bureau of Animal Industry 

Bureau of Dairy Industry 

Bureau of Plant Industry, Soils, and Agricultural 
Engineering 

Bureau of Entomology and Plant Quarantine -__..._._- } 

Bureau of Agricultural and Industrial Chemistry. --._- i 

Bureau of Human Nutrition and Home Economics 

Control of Forest Pests | 

Forest Service (forest research item only).......--...-_- 

Soil Conservation Service (research item only) 

Production and Marketing Administration (marketing 
services and marketing agreements and orders) ------- 

Farm Credit Administration 

Bureau of Agricultural Economics_-_.---- 

Commodity Exchange Authority 

Office of Foreign Agricultural Relations_.--_-.........-- 

Farm Housing (title V, Housing Act of 1949) (salaries 
NE PI FE GI nnn ans oo ncn citsncideneicacees | 


8, 563, 140 
14, 076, 300 


Neo NWR 


_ 


ie OF by tow er bo 








DOPE [poonssoeoee[paneeeeeee | 118, 472, 352 


1 Excludes $47,500 for expenses of ‘‘Marketing agreements, hog cholera virus and serum’”’ which activity 
. ee by allotments from the appropriation made by sec. 12 (a) of the Agricultural Adjustment Act (7 

. 8. C. 612). 

2Includes $1,124,829 representing obligations incurred in 1950 for financing the activity “Marketing 
agreements and orders”’ under the permanent appropriation ‘“‘Removal of surplus agricultural commodities”’ 
(30 percent of customs receipts). 

3 No citations to substantive law contained in Agricultural Appropriation Act or in budget document. 

4 In addition to direct appropriation of $500,000, the Agricultural Appropriation Act, 1950, authorized the 
use of not to exceed $2,281,800 (adjusted figure) of funds derived by assessment against member institutions 
of the Farm Credit System to cover the cost of Farm Credit Administration facilities, examinations, and 
other services rendered to such institutions. 


SECTION 6 


Detailed statement of appropriation items covering research and certain other 
activities, references to laws authorizing such activities, and appropriations 
for 1950 


Distribution of funds 
Reference appropriated Total ap- 
Agency and/or item number 0a Peaeeee 
| lists of laws | “oo 
—_—— | tivities 
Administrator, Agricultural Research Administration: | 
Salaries and expenses, Office of Administrator, i $572, 000 
Agricultural Research Administration. 
Special research fund 1 1, 255, 500 
ey on strategic and critical agricultural ma- 354 | 354, 000 
terials 


Research on agricultural problems of Alaska \R-4 75, 000 





Total, Administrator, Agricultural 2. | 2,856, 500 
Administration. 


Research and Marketing Act of 1946: | 
Sec. 9, payments to States and Territories for ex- | ; | 2 5, 000, 000 
periment station research. 

See. 10 (a)—Utilization research , 000, | 2 5, 000, 000 
Sec. 10 (b)—Research other than utilization 2 3, 000, 000 
Title [I—Marketing research and services | R-18. -| 14) 005, 417 (2$1, 994, 583 | 6, 000, 000 





Total, Research and Marketing Act of 1946 | 17, 005, 417 1, 994, 583 | 19, 000, 000 


See footnotes at end of table. 


78552—51—_——58 
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Section 6—Continued 


Detailed statement of appropriation items covering research and certain other 
activities, references to laws authorizing such activities, and appropriations 
for 1950—Continued 


Distribution of funds 
Reference appropriated Total ap- 


Agency and/or item number on |——————-—— Pre prlations 


M fiscal year 
lists of laws 
Other ac- 1950 
Research | tivities 


Office of Experiment Stations: 
Payments to States, Hawaii, Alaska, and Puerto | R-5 
Rico. 


search with States. 
Federal Experiment Station, Puerto Rico 


Total, Office of Experiment Stations 


Bureau of Animal Industry: 
Salaries and expenses: 
Animal husbandry 1, 323, 300 


pe eg ee ere ar } 1, 095, 000 


Eradicating tuberculosis and Bang’s disease-_ -- 6, 316, 700 


Inspection and quarantine : pera 1, 235, 800 


Virus-Serum Toxin Act ? 401, 300 


Meat inspection acini *39, 757 |$12, 803, 243 | 12, 843, 000 
Marketing agreements, hog cholera virus } [47, 500] [47, 500 
and serum. 


Total, Bureau of Animal Industry 2, 458, 057 | 20,757,043 | 23, 215, 100 
Bureau of Dairy Industry: Salaries and expenses. *1, 086, 338 *24,162 | 1,110, 500 


*25, 973 


Bureau of Plant Industry, Soils, and Agricultural Engi- 
neering: 
Salaries and expenses: 
Field 


Forest diseases. ..........--- 
Soils, fertilizers, and irrigation 
Agricultural engineering 200 

National Arboretum 172, 900 


Total, Bureau of Plant Industry, Soils, and Agri- 
cultural Engineering 8, 390, 240 172, 900 8, 563, 140 


Bureau of Entomology and Plant Quarantine: 
Salaries and expenses: 


Insect investigations 
Citrus blackfly *95, 000 


Insect and plant disease control 


Foreign plant quarantines 


Control of emergency outbreaks of insects and 
plant diseases 


Total, Bureau of Entomology and Plant 
Quaratine___..... iebaconsdub seichbstadiddmannnnedl 3, 597, 300 | 10, 479, 000 


See footnotes at end of table. 
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Section 6—Continued 
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Detailed statement of appropriation items covering research and certain other 
activities, references to laws authorizing such activities, and appropriations 


for 1950—Continued 


Agency and/or item 


Bureau of Agricultural and Industrial Chemistry: 
Agricultural chemical and naval stores investiga- 
Bok SAIL tes os cl A ain ohh sles dh occ casein, ee vee 
Regional research laboratories. ....................- 


Total, Bureau of Agricultural and Industrial 
Chemistry d ’ 


Bureau of Human Nutrition and Home Economics-.-.- 


Control of forest pests: 
Gypsy and brown-tail moths_______- 
Forest Pest Control Act. -_- 
White pine blister rust. 


Reference | 


number on 
lists of laws 


een 5 esas 
.-| M-Z...2.. 


Total, control of forest pests..................-- JE sek 


Forest Service 
Salaries and expenses: 
Forest research: 
Forest and range management investiga- | 
tions - ._- es 
Forest products aucaie 
Forest resources investig tie es 


Total, Forest Service for ‘‘forest research”. 


Soil Conservation Service: Soil conservation research -- 


Production and Marketing Administration: 
Marketing services: _ 
Market news service 


Market inspection of farm products 


Marketing farm products..............-....-.- 


Tobacco acts 


Cotton Statistics, 


Standards and 
Futures Acts. 


Classing, 





Marketing regulatory acts (see details below) 


Perishable Agricultural Commodities, Pro- 
duce Agency, and Standard Container Acts. 


United Grain Standards Act 

United States Warehouse Act 

Federal Seed Act. ._- 

Packers and Stockyards Act..................-.- 

Naval Stores Act ; 

ai ry Fog Insecticide, Fungicide, and Rodenti- 
cide A 


Total, marketing services 
Removal of surplus agricultural commodities: 
Marketing agreements and orders. 


Total, Production and Marketing Adminis- | 
tration. 


See footnotes at end of table. 





ee eee | *1, 153, 900 


806, 850 | 


| Distribution of funds 


appropriated 


Other ac- 


Research tivities 


$645, 525 beéaccnccunee 
5, 049, 700 | 


ral 


5, 


3, 500, 000 | 
3, 656, 000 Le 


7,731, 000 


Total ap- 


|propriations 


fiscal year 
1950 


$645, 525 
5, 049, 700 


5, 695, 225 


868, 700 


575, 000 
3, 500, 000 
3, 656, 000 


731, 000 





| 
2, 875, 000 | 
1, 193, 000 | 

883, 000 | asa nina estima ae el 


| 4,951, 000 | 








1, 937, 300 | 
Te | 770, 500 | 


*306, 850 | 


} 
*366, 050 | 


' 


*314, 050 


*613, 150 
*161, 700 | 
*655, 950 | 


9, 855, 350 
| *1, 124, 829 


806, 850 | 





10, 980, 179 


1, 937, 300 
770, 500 


1, 172, 900 


1, 627, 700 


1, 693, 600 


11, 787, 029 





2720 AGRICULTURAL RESEARCH AND RELATED SERVICES 


Section 6—Continued 


Detailed statement of appropriation items covering research and certain other 
activities, references to laws authorizing such activities, and appropriations 
for 1950—Continued 


| Distribution of funds 

| eemenee appropriated Total ap- 

: ' | number on /|___§__s—s propriations 

Agency and/or item | lists of laws os Pfiseal year 
ther ac- 1950 

Research | ‘tivities 


Farm Credit Administration: Salaries and expenses. -- *$477, 120 | *$22, 880 | 8 $500, 000 
Bureau of Agricultural Economics: ES tS 
Economic investigations--.-.._- ‘ } 1, 021, 000 1, 021, 000 2, 042, 000 


Crop and livestock estimates 


Total, Bureau of Agricultural Economics. .__._-| 1, 021, 000 3, 724, 900 4, 745, 900 
Commodity Exchange Authority: Administration, | 5 567, 800 567, 800 
Commodity Exchange Act | 
Office of Foreign Agricultural Relations: Salaries and | 7, 900 587, 900 
expenses. 
Housing Act of 1949 (Title V—Farm Housing Act of | eee ¥ 62,500 | 2,937,500 | 1 3, 000, 000 
1949): Salaries and expenses, farm housing. 








Ny Ole OIE so tiiisnaknen en induce aaneiaenl Sth aimee 58, "58, 492, ¢ 505 05 | 59," 979, 847 “as, 472, 352 


1 In 1951, funds previously appropriated for this item are included as part of the amounts appropriated 
for the various agencies performing the work. 

2 In 1951, funds for research under secs. 9,10 (a), and 10 (b) of the Research and Marketing Act of 1946 are 
included as part of the amounts appropriated for the various agencies handling the work. 

3 No citations to substantive law contained in A porepeintion Act or Budget Document. 

‘In addition, the act provides $100,000 contract authority in connection with the establishment of the 
irrigation experiment station at Brawley, Calif. 


is Funds appropriated were allotted to departmental agencies or transferred to Department of Interior 
¥S follows: 


Allotted to | | 


| 
| 
| Bureau of 
| Entomol- | Allotted jrreninaees 
| to Forest naan af 
| Service flere | 
| allie | 
| 


| 


Gypsy and brown-tail moths... $575, 000 Ge aaa eS 
Forest Pest Control Act_-.. iaoe 84, 000 | $3,354, 000 
White pine blister rust__- ; 1, 159, 600 : | 4, 982, C0 050 


eterna ahi Sa 1,818, 600 | 5, 285, 050. 627, 350 | 


| 
| 
| 
ee 
me 
|__ 565, 350, 


6 Represents obligations incurred in 1950 for financing the activity “Marketing agreements and orders”’ 
under the permanent appropriation ‘‘ Removal of surplus agricultural commodities’”’ (30 percent of customs 
receipts). 

7 No citations to substantive law contained in appropriation act or budget document. 

8In addition to direct appropriation of $500,000, the Agriculture Appropriation Act, 1950, authorized 
the use of not to exceed $2,281,800 (adjusted figure) of funds derived by assessment against member institu- 
tions of the Farm Credit System to cover the cost of Farm Credit Administration facilities, examinations, 
and other services rendered to such institutions. 

® Represents that portion of the total funds appropriated that was allotted to departmental agencies 
(appropriation items) which are considered as ‘‘research items’’ under the concepts determined for use in 


the preparation of the statement on obligations for research as included in the general budgetary statements 
(table No. 10): 


BAE—Economic investigations (50 percent) . . .... ccc ee ctecnbesececeecews lawcscdccecuence $7, 500 
BPISA E—<Agricultural engineering. ‘ 
BHNHE.__-- 


10 For fiscal year 1951, funds for ‘‘Farm housing’’ activities are included as part of the amounts appropri- 
ated for the applicable agencies in lieu of a separate appropriation from which allotments might be made. 


Note.—Amounts in brackets{ ] not included in totals. Armounts designated by * represent a distribu- 
tion of appropriations between ‘‘Research” and “Other activities” based on official project records. 





APPENDIX II 
Inventory oF USDA Researcu Factiniries 


This inventory includes only the laboratories, field stations, or com- 
binations of laboratories and field stations operated by agencies of 
the United States Department of Agriculture through ow nership or 
leasing arrangements. It does not include facilities made available 
on a cooperative basis to the Department at such locations as State 
experiment stations, which broaden very significantly the opportunity 
for research on the part of such agencies. It should be made clear 
that these facilities vary widely in size and number depending on the 
scope and kind of research conducted at a specific geographic location. 


OFFICE OF ADMINISTRATOR 
Location | Type of facility | Type of work 


Alaska: 
Palmer .| Field station—laboratory.| Research in soils, horticulture, agronomy, agri- 
| | cultural economics, agricultural engineering, 
| entomology, and animal industry. 
Matanuska - _- wea | Fie ‘ld station i Do. 
Maryland: Beltsville..__ | Field station—laboratory_| Agricultural research center for entire Depart- 
| ment. Activities described under listings of 
| various bureaus. Over-all supervision is 
| responsibility of Office of Administrator. 
{ 


BUREAU OF AGRICULTURAL AND INDUSTRIAL CHEMISTRY 


Albany-..................| Laboratory-pilot plant-- 


Utilization of agricultural commodities, western 
region. 

Preservation and processing of fruits and vegeta- 
bles of southern California and Arizona. 
Investigations on guayule and other rubber- 

| bearing plants. 


PR aii cntiinic isn Laboratory 


California: | 
| 
-| 


Gi oo oo do 


Florida: 
Olustee.____- euch _...do . __.| Naval stores investigations. 
Winter Haven..._____- do | Florida citrus fruit investigations. 
Illinois: Peoria.._...........| Laboratory—pilot pl: ant_| Utilization of agricultural commo lities, northern 
} region. 
Louisiana: | 
Bogalusa_...............| Laboratory ; ; | Tung-oil investigations. 
ea 8 do Sugarcane products investigations 
New Orleans. -_._. _.| Laboratory—pilot ‘plant_| Utilization of agricultural commodities, southern 
region. 
Maryland: Beltsville_. Laboratory-.- _......| Fundamental investigations of biologically active 
| chemical compounds present in growing plants. 
North Carolina: Raleigh... _.do Pickling investigations. 
Pennsylvania: W yndmoor i | Laboratory—pilot pl ant.| Utilization of agricultural commodities, eastern 
region. 
Texas citrus fruit and vegetable investigations. 
Northwestern fruit and vegetable investigations. 








BUREAU OF ANIMAL INDUSTRY 


Alabama: Auburn Laboratory Diseases and parasites of cattle. 
Arizona: Glendale Field station __..__-- Poultry feeding. 
i i Laboratory—field sta-| Fur-animal husbandry. 
| tion. 
| Laboratory | Diseases of animals. 
Field station | Beef, dual-purpose cattle, and poultry breeding 
| and feeding. 
Idaho: Dubois- - a oh ae _.| Sheep breeding and management. 
Illinois: Chicago.............| Laboratory..............| Diseases of animals. 
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AGRICULTURAL RESEARCH AND RELATED SERVICES 


BUREAU OF ANIMAL INDUSTRY—Continued 


Location Type of facility 


Laboratory—field sta- 

Michigan: East Lansin: a 

chigan: East Lansing. 
Montana: Miles City- 
Nebraska: Fort Robinson _. 
New Mexico: Albuquerque. 
New York: Saratoga Springs 
Oklahoma: Fort Reno 


Vermont: Middlebury 
Virginia: Front Royal 


Type of work 


reeding. 
Beef-cattle breeding and feeding. 
sae husbandry, parasites, and diseases of 


Poultry husban and diseases. 
Beef-cattle and swine breeding and feeding. 
Beef-cattle breeding. 

External parasites. 

Fur-animal husbandry, 

Beef-cattle breeding. 

Stock poisoning by plants. 

Horse and sheep breeding. 

Beef-cattle breeding. 


BUREAU OF DAIRY INDUSTRY 


District of Columbia: Wash- | Laboratory 
ington, D. C 

Louisiana: Jeanerette__.. 

Maryland: Beltsville 


Field station 

Laboratory—field sta- 
tion. 

Montana: Huntley.._.....--. Field station 

North Dakota: Mandan__ 

Oklahoma: Woodward 

Tennessee: Lewisburg__----- 


Dairy-producets research. 


Dairy-cattle research. 
Dairy-cattle and dairy-products research. 


Dairy-cattle research. 
Do. 


BUREAU OF ENTOMOLOGY AND PLANT QUARANTINE 


Laboratory—field station. 


.| Field station 
; ere —field station. 


Laharuecy 
ey ene station. 


Fresno 
Riverside 
Sacramento | 
I a ciietsinnre dhigietide 
EE iccitacteelawhksien 
Colorado: Fort Collins 
Connecticut: New Haven 
District of Columbia: Wash- 
ington, D. C. 
Florida: 


Rey —field station. 


Monticello 


St. Lucie 
Georgia: 
Albany.._._.. 
Fort Valley 
Savannah 


Coeur d’Alene 
Moscow 
NE Bc sedavanccs. So ods 
Illinois: Urbana 
Indiana: 
Lafayette 
En 


Iowa: Ankeny 
Kansas: 
Hutchinson - _....- 
Manhattan 
Louisiana: 
Baton Rouge 
Houma... 
Shreveport... .....-. 
Tallulah -| | Fiela station __- vie he 
Maine: Orono—Presque Isle Laboratory—field ‘station. 





Cereal and forage insects. 


Cotton insects. 

Truck-crop and garden insects. 
Cereal and forage insects. 

Cotton insects and bee culture. 


Truck-crop and garden insects. 
Plant-pest-control investigations. 
Forest insects. 

Bee culture. 

7 insects. 


‘0. 
Cereal and forage insects. 
Truck-crop and garden insects. 
re insects. 

0. 


Do. 
Insect identification. 


Cereal and forage insects. 
Fruit insects. 
Insects affectin 
Truck-crop an 
Fruit insects. 


man and animals, 
garden insects. 


Tnseets ‘affecting man and animals. 
Cereal, forage, and cotton insects. 


Forest insects. 
we and garden insects. 


0. 
Cereal and forage insects. 


Do. 
Fruit insects, insecticide and fungicide investiga- 
tions. 
Cereal! and forage insects. 


Do. 


Truck-crop and garden insects and bee culture. 
Cereal and forage insects. 

Fruit insects. 

Cotton insects. 

Truck-crop and garden insects. 
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BUREAU OF ENTOMOLOGY AND PLANT QUARANTINE—Continued 


Location 


Maryland: Beltsville 


Minnesota: Minneapolis 
Mississippi: 
Gulfport 


State College 
Stoneville 
Montana: 


New Jersey: 
Hoboken -. - 


New York: Farmingdale... 


North Carolina: Oxford-_-_- 


North Dakota: Minot. ___.. 


Ohio: 


IO coc cccccne. 


Sandusky 


Ds tit nocnegendavas 


Oregon: 


J See 
Forest Grove_.......... 


Portland 
South Carolina: 
Charleston 
Florence 
Tennessee: Clarksville 
Texas: 
Brownsville 


Brownwood._......... ‘ 


College Station 
Kerrville 


San Benito 
Waco 
y EE EE 
NN ici cuiinistineicnt na 
ee Bas ecaconsuens 


Virginia: 
Norfolk 


Richmond........-.... oe 


Washington: 


ae acca aos aa 


Union Ga 
Walla W 


West Virginia: Kearneysvill 
Wisconsin: 


Madison.............- | 


Milwaukee............ ‘ 
S yoming: Laramie__...._-. Asak 


Canal Zone: Balboa. 
France: Rueil-Malmaison -. 


Hawaii: Honolulu..-.--- peal 


Mexico: 


Ciudad Valles__.........|___. 
Mexico City...........-- 


Daas, 2s. Fe c-5. 
Torreon, Coah_...... 


Moorestown............ 


, “| 


Woh - 


Type of facility | Type of work 


Laboratory—field station_| Fruit, forest, truck-crop, and garden insects,"and 
cereal and forage insects; bee culture; plant- 
st control investigations; insecticide and 

ungicide investigations. 

Cereal and forage insects. 


Forest insects and plant-pest-control investiga- 
tions. 

Cereal and forage insects. 

Cotton insects. 


Laboratory—field station. Cages and forage insects. 


Truck-crop and garden insects. 


Plant-pest-control investigations. 
2 Fruit, cereal, and forage insects; insecticide and 


fungicide investigations. 
Truck-crop and garden insects. 
D 


0. 
Cereal and forage insects. 


Forest, truck-crop and garden, and cereal and 
forage insects; bee culture. 
Fruit insects. 
.----.---| Cereal and forage insects, 
Insects affecting man and animals. 
Truck-crop and garden and cereal and forage 
insects. 
Forest insects. 


Truck-crop and garden insects. 
Truck-crop and garden and cotton insects. 
Truck-crop and garden insects. 


Field station Cotton insects. 
Laboratory—field station_| Fruit insects. 
Cotton insects. 
Insects affecting man and animals and insecticide 
and fungicide investigations. 
Cotton insects. 
Do. 


Field station 
Laboratory—tield station. 
| Field station Cereal and forage insects. 
pied ..| Cotton insects. 
Laboratory —field station Fruit, truck-crop and garden, and cerea and 
forage insects; bee culture. 


Truck-crop and garden insects 
Do. 


Do. 

Do. 

Do. 

| Fruit insects, insecticide and fungicide investiga- 
tions, and plant-pest-control investigations. 

| Fruit insects. 


| Truck-crop and garden and cereal and forage 
| insects: bee culture. 

| Forest insects. 

Bee culture. 

Fruitfly investigations. 

| Foreign parasite introduction. 

| Oriental fruitfly and foreign-parasite introduc- 
| tion. 





| Citrus blackfly investigations. 

| Fruitfly and citrus blackfly investigations. 
| Foreign parasite introduction. 

Cotton insects. 


BUREAU OF HUMAN NUTRITION AND HOME ECONOMICS 


Maryland: Beltsville... .. i 


| Laboratory 


Investigations on food and nutrition, textiles and 
clothing, and housing and household equip- 
ment. 
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BUREAU OF PLANT INDUSTRY, SOILS, AND AGRICULTURAL ENGINEERING 


Location 


Alabama: Auburn 
Arizona: 
Sacaton 


California: 
Berkeley 


Type of facility 


Laboratory—field sta- 
tion. 


Field station 
Field station—laborato- 
ry. 


IEF ion Sc ickcicinnin 


Sacramento 
Salinas -__ 

San Francisco 
Shafter 


Colorado: 


Greeley 
Connecticut: New Haven... 
Florida: 

Boynton 

Canal Point 

Coconut Grove... 


Gainesville 


Orlando 


Georgia: 
Albany. 
Atlanta 
Cairo-_.-- 


Fort Valley 


Savannah. - -- 


Tifton. 


Idaho: Twin Falls__..- 
Illinois: Urbana 


Kansas: Garden City_...... 
Louisiana: 
Bogalusa 
Houma......... 
Shreveport - - -_- 
Maine: Presque Isle 
Maryland: 
Beltsville... ._- 


Glenn Dale 


Michigan: East Lansing..... 


Minnesota: East Grand 
Forks. 
Mississippi: 
Gulfport__.....-. 
Meridian 


Stoneville 


Montana: Huntley .-_-_-_- 
Nebraska: Mitchell 


| Laboratory—field sta- 


Type of work 


Cotton, soil management, and tillage-machinery 
investigations, 


Weed investigations. 
Cereal, cotton, drug plant, and nematode investi- 
gations. 


Soil survey office for far Western States. 

Rice investigations. 

Cereal, drug plant, forage, soil management, 
vegetable, and other crop investigations. 

_ introduction and forest disease investiga- 

ions, 

Deciduous fruit production, transportation and 
storage investigations. 

Citrus, date, and other subtropical fruit investi- 
gations. 

Drug plant and vegetable investigations. 

Fruit and vegetable transportation and storage 
investigations. 

Cotton, fiber, sugar beets, sugar sorghum, 
deciduous fruit, and soil management investi- 
gations, 

Nut investigations. 

Rubber and sugar beet investigations. 

Forest-disease investigations. 

Cotton, rubber, vegetable oils, and farm machin- 
ery investigations. 


Dry-land agriculture investigations. 
Sugar beet, forage, potato, soil management, farm 
machinery, and farm building investigations. 


Field station—laboratory..| Vegetable and potato investigations. 


do 


A as 
Field station....... on 
| Field station—laboratory. 


...do 
do___- 


do... 


Laboratory-field station -| 


Field station.......-.._. | 


Field station-laboratory. 





sulla messed oes eee SoS Se | 
| Nut investigations. 
Potato investigations. 


Headquarters 
reau. 

Field 
tory. 
..do 


station—labora- 


Ow nasS 
...do 
seisnan 
..do 


ve 
ER cs 


for Bu- | 


Forest disease investigations. 


Fiber plant investigations. 

Sugarcane and sugar sorghum investigations. 

Plant introduction and rubber breeding investi- 
gations. 

Cereal, cotton, forage, and tung nut investiga- 
tions. 

Citrus, avocado, and subtropical fruit produc- 
tion; fruit and vegetable transportation and 
storage investigations. 


Nut investigations. 

Cotton investigations. 

Sugarcane, sugar sorghum, and nut 
tions. 

Deciduous fruit investigations, 

Plant exploration and forest disease investiga- 
tions. 

Cereal, cotton, forage, rubber, tobacco, vegetable, 
ornamentals, nematology, farm electrification, 
and farm machinery investigations. 

Sugar beet and vegetable investigations. 

Cereal, forage, farm building, and farm electrifi- 
cation investigations; soybean investigations. 

Dry-land agriculture investigations. 


investiga- 


Nut investigations. 
Sugarcane and farm machinery investigations. 


Plant, soil, and agricultural engineering research. 


Plant introduction. 


| Sugar beet, forage, weed, potato, farm building, 


farm machinery, and mechanical processing in- 
vestigations. 


| Potato production, handling, equipment and 


storage investigations. 


| 
....| Forest disease investigations. 


| Sugarcane, sugar sorghum, deciduous fruit, nut, 


and vegetable investigations. 

Cotton ginning, cotion, forage, weed, and farm 
machinery investigations. 

Soil management investigations. 
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BUREAU OF PLANT INDUSTRY, SOILS, AND AGRICULTURAL ENGINEERING—Con. 


Location Type of facility 


Nevada: Fallon 

New Mexico: 
Albuquerque 
Mesilla Park 


Laboratory 
State College 


Field station—labora- 


New York: 
Hicksville 
Ith: 


New York 


North Carolina: 
Asheville 


Ne ih ate oe 
North Dakota: Mandan 


Ohio: 
Columbus........-. 
Toledo 


Oklahoma: Woodward.._.- 


Oregon: 

Forest Grove 

Permeneemh.. .....cdcd ode 

ELSES 

a cian cae 
Pennsylvania: State College_|_.._. 
South Carolina: 

CITED. cacaceccan< ; 


South Dakota: Newell.....- 
Tennessee: Knoxville. -_-- 


Texas: 
Beaumont 


Big Spring 
Brownwood --......--- ; 


Field station 

Field station—labora- 
tory. 

Field station_..........- 

Field station—labora- 


| Field station 
| Field station—labora- 
tory. 
Washington: 
tian cicaweemews du Recess do 


Wenatchee 
Wisconsin: Madison. . - 


Wyoming: 
Cheyenne 


Sheridan Field station _- 
Bolivia: Cochabamba. .-.....|.....do_........--- 
Brazil: 

Belem. 

Belterra 

Campinas 
Canal Zone: Summit 
Colombia: Villa Arteaga. . 
Costa Rica: Good Hope.._..| 

Turrialba oil 

Los Diamantes___.._..-. 

San Jose 
Dominican Republic: 

Piedra Blanca........... 


do._..- 

do 
..do 

do 
...do 
..do 
..do 
iis 
Qe Sesx 


do.. 


Type of work 


Soil management investigations. 


Forest disease investigations. 

Cotton ginning investigations. 

Cotton, sugar beet, sugar sorghum, drug plant, 
and soil management investigations. 

Soil management investigations. 


Nematode investigations. 

Plant, soil, and nutrition investigations; cereal, 
forage, and potato investigations. 

Fruit and vegetable transportation and storage 
investigations. 


Forest disease investigations. 


Tobacco and tobacco curing investigations. 
Cereal, cotton, forage, tobacco, deciduous frut, 
potato, and soi] management investigations. 
Forage, deciduous fruit, vegetable, windbreak, 

and soil management investigations. 


Forage and forest-disease investigations. 

Pest and plant-disease control machinery inves- 
tigations. 

Forage, weed, deciduous fruit, vegetable, and soil 
management investigations. 


Farm machinery investigations. 

Soil management investigations. 
Deciduous fruit investigations. 

Forest disease investigations. 

Pasture, forage, and soil investigations. 


Vegetable breeding investigations. 

Cotton and tobacco investigations. 

Forest disease investigations. 

Soil management investigations. 

Cereal, cotton, forage, tobacco, and farm building 
investigations; soil survey headquarters for 
Southern States. 


Cereal, weed, forage, and farm building investi- 
gations. 

Dry land agriculture investigations. 

Deciduous fruit and nut investigations. 


Dry-land agriculture investigations. 
Cotton investigations. 


Fruit and vegetable transportation and storage 
investigations. 

Rubber plant investigations. 

Sugar beet and nematology investigations. 


| Weed, hop production, deciduous fruit, and soil 


management investigations. 

Deciduous fruit and farm building investiga- 
tions: fruit, vegetable, transportation and 
storage studies. 


| Cereal, forage, tobacco, vegetable, forest disease, 


farm building, and farm electrification investi- 
gations. 


| Deciduous fruit, vegetable, and farm windbreak 


investigations. 


_| Dry land agriculture investigations. 
| Rubber investigations, 


Do. 

Do. 
Citrus rootstock investigations 
Sugar and sugar sorghum investigations 
Rubber investigations. 


_.| Abac& production investigations. 
..| Abaca and rubber production investigations. 


Rubher investigations. 
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Location Type of facility Type of work 


cae 
— investigations. 
0. 


Do. 


Do. 
Honduras: 
San Alejo Do. 


Do. 
Mexico: 
Mexico City Rubber and cotton investigations. 
Cozolapa Rubber investigations. 
Villahermosa Do. 
Panama: Gatun Do. 
Peru: 
Tingo Maria Do. 
SR rita th copcevcdecieke do Do. 
Puerto Rico: 
Mayaguez Cotton investigations. 
RBto Plodras.; ........<s. | eisai do Soil geen and plant introduction investi- 
gations. 


OFFICE OF EXPERIMENT STATIONS 


Puerto Rico: Mayaguez... 4 Field station Research investigations on tropical plants. 


BUREAU OF AGRICULTURAL ECONOMICS! 


California: Berkeley Economic investigations. 
Nebraska: Lincoln do Do. 
Oregon: Portland 


! This does not inelude 41 Federal-State offices where work largely of a service nature is conducted on 
crop and livestock estimates. 


FOREST SERVICE 


Arizona: Tucson.-......- i .| Forest and range research. 
California: Berkeley- Do. 
Colorado: Fort Collins 
Louisiana: New Orleans. 
Minnesota: St. Paul Forest research. 
Montana: Missoula --.-. Forest and range research. 
North Carolina: Ashevil Do. 
Ohio: Columbus...-..... 
Oregon: Portland 
Pennsylvania: Upper Darby-|.-_.- do.. es research. 
Puerto Rico: Rio Piedras 
Forest and range research. 
Wisconsin: Madison... Forest products research. 


PRODUCTION AND MARKETING ADMINISTRATION 


Colorado: Denver Wool investigations. 

Maryland: Beltsville_......- d Grain investigations. 

Mississippi: Stoneville_-.__- Cotton investigations. 
New Mexico: Mesilla Park--| Do. 

South Carolina: Clemson....| 

Texas: College Station. ..._-. 


SOIL CONSERVATION SERVICE 


Alabama: 
Field station Development of improved vegetative cover. 
Laboratory—field station.| Soil physics and hydrologic research 


Field station Water requirements and moisture penetration 
under irrigation. 

Laboratory Physical factors affecting erodibility and revegs 
tation of semiarid soils, 
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SOIL CONSERVATION SERVICE—Continued 


Location 


California: 
Bakersfield 


Colorado: 


nck de at oo 


Fort Collins 


Grand Junction 
Gunnison 
Florida: 


Idaho: 
Pike nabs cc baadaanade te 


St. Anthony 
Illinois: 
Urbana 


Joliet (subproject of 
Urbana), 
Urbana... 
Edwardsville 
Indiana: 
Lafayette 
Walkerton (subproject 
of Lafayette). 
Iowa: 
taka tints indtaananiedn ot 


Shenandoah (subproject 
of Ames). 
Beaconsfield (subproject 
of Ames). 
Kansas: 


Garden City............]- 


Manhattan 


Louisiana: Baton Rouge... .|- 


Maine: Orono 


Maryland: 
Beltsville 


College Park 


Michigan: 
Benton Harbor. 


Minnesota: Minneapolis. . .- 
Mississippi: 
State College 


Columbia 
McCredie ee of 
Columbia 
Montana: 


Ws oi cisaiscencesnce 


Bozeman 


Type of facility 


Laboratory—field station. 


Field station 


Laboratory—field station. 


Field station 


Pahee do 


Laboratory—field station. 


Field station 


Laboratory—field station. 


Field station 


Laboratory—field station. 


Field station 


Laboratory—field 
tion. 


Field station 
nea 


do 
| Field station 


Type of work 


Water spreading and underground storage. 

Irrigation investigations. 

Irrigation drainage. 

a requirements; water balance sheets. 

Irrigation requirements; water spreading; soil 
permeability. 

Improved methods of erosion control on grain 
lands, vineyards, and orchards. 


Cooperation: operations, research, and extension. 

Pumping for irrigation efficiency, snow surveys, 
water supply forecasts. 

Water requirements and drainage. 

Water management and drainage practices. 


Drainage and water control in the Everglades. 
Water control in peat and muck areas. 


Drainage and water control, and use of supple- 
mental irrigation. 

Drainage of low-lying areas in southeastern tide- 
water region. 

Improved erosion control practices. 

Improved erosion-control] practices for cotton- 
land and conservation economics; engineering 
watershed studies. 


Irrigation investigations, snow surveys, water 
supply, and water requirements. 
Soil and water conservation on wheatland. 


Improved erosion control practices, permeability 
of heavy soils. 
Drainage in plastic-till soils. 


Conservation economics research. 
Study of rates and amounts of runoff. 


Hydrologic studies and land use. 
Drainage and water control. 


Improved erosion-control practices, drainage and 
water-control studies. 

Improved conservation practices under controlled 
conditions. 

Investigations of improved erosion-control and 
water-conservation practices. 


Irrigation and drainage. 
Basic studies of wind erosion. 


Drainage of sugarcane land. 
Erosion control and improved equipment on 
potato land. 


Soil physics and factors affecting erodibility; 
conservation practices, tobacco land. 

Microbiology under erosion control and hydro- 
logic effects of erosion control. 


Erosion control in orchards. 

Hydrologic effects of land use as affected by snow 
and freezing. 

Improved design of srosion-control structures. 


Study of factors affecting soil erodibility. 

Sedimentation investigations. 

Improved erosion-control practices. 

Erosion control studies under controlled condi- 
tions. 

Studies of improved methods of erosion control. 


Snow surveys and water requirements. 
Snow surveys and water forecasts. 
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SOIL CONSERVATION SERVICE—Continued 


Location 


Nebraska: 
Hastings 
BN sisa ecccte ecu 


INOURIR? TRANG 6a dence tian ie Rudi dee ass eee 


New Jersey: g 
New Brunswick 


Marlboro (subproject of 
New Brunswick). 
New Mexico: 
State College 


New York: 
I ns tesncninacmee x 
Geneva (subproject of 
Ithaca). 
Hammondsport (sub- 
project of Ithaca). 
Marcellus (subproject of 
Ithaca). 


| Type of facility 


Field station 
Laboratory—field 
tion. 
| Field station 


| 


Laboratory—field 
| tion. 
Field station 


Laboratory—field 
tion. 
Field station 


Laboratory—field 
tion. 
Field station 


j 


| 
Riverhead, Long Island |__._. 


(subproject of Ithaca). 
North Carolina: 
Raleigh 


Ohio: 
Coshocton... -..--- ae 


Wooster 
Oklahoma: 
SORINOD, J cdinscnsviadace 


Cherokee (subproiect of 
Guthrie). 

Goodwell (data collected 
in Colorado, Kansas, 
Montana, 
New Mexico, North 
Dakota, South Dakota, 
Texas). 

Stillwater - ---- ieee 

Oregon: 

Ua cee dcne na ete ie 


Ontario 





Laboratory—field station. 


| Field station 

| 

| Laboratory—field sta- 
| tion. 

Field station 


} 


ee 


Nebraska, | 


| Laboratory.....--..--- 


} 
} 
j 


| Field station 


PON. on antkagucwecs Bae. 


South Carolina: Clemson.... 


South Dakota: Brookings. 
Texas: _ 
Amarillo 


Austin 


Brownfield 
Temple 


i 


Type of work 


Hydrologic investigations of effect of land use. 
Improved erosion-control practices through crop 
residues and study of microbiologic changes. 
Sedimentation investigations in the Missouri 

Valley; irrigation requirements; methods of 
water application; drainage of irrigated land. 
Snow surveys and water supply forecasts. 


Improved erosion-control practices for truck and 
-_ crops; supplemental irrigation. 
0. 


Soil erodibility of cultivated and range land. 
Water requirements and drainage. 

Studies of soil and water conservation practices. 
Improved erosion-control practices for orchards.ff 
Improved erosion-control practices for vineyards. 


Studies of improved erosion control practices on 
plot and field scale. 

Improved erosion-control practices for truck and 
market garden lands. 


Improved erosion control practices for tobacco, 
pasture, and cropland. 5 
Drainage and water-control investigations. 


Hydrologic and flood-control studies of the effect 
of land use. 
Improved erosion control practices. 


Improved erosion-control practices on plot and 
field seale. 
Improved erosion-control practices. 


Studies of soil erosion risk. 


Studies of channel lining and hydraulics for water 
control. 


Snow surveys and water supply forecasts; meth- 
ods of water application and erosion control of 
irrigated land. _ . 

Studies on infiltration and erosion under irriga- 
tion. 

Improved erosion-control practices for wheat 
land. 

Studies of soil erodibility and improved erosion 
control practices; development of effective ero- 
sion-control methods for orchard land. 

Water requirements and drainage. 


Improved methods of wind- and water-erosion 
control; water requirements and irrigation 
studies. 

Studies of water requirements and drainage; silta- 
tion of channels and reservoirs. 

Investigations of wind- and water-erosion control. 

Investigations of improved erosion-control prac- 
tices under plot and field conditions. 

Hydrologic studies of the effect of land use upon 
soil erosion and flood control. 

ba requirements and drainage of irrigated 


Irrigation investigations; economics, canal lin- 
ings, mechanical devices, snow surveys, and 
stream flow. 

| Improved erosion-contro) practices; drainage and 
| runoff investigations, 
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Location Type of facility | Type of work 


Washington: 


RI Sener ee a Field station Investigations of erosion control under irrigation. 
Pullman Laboratory—field station.| Improved erosion-control practices under plot 
and field conditions. 
Wisconsin: 
La Crosse Improved erosion-control practices; study of the 
economics of soil conservation. 
Hydrologic investigations and study of the effi- 
ciency of erosion-control structures. 

Study of soil and water conservation under range 
conditions; pasture irrigation investigations. 
Puerto Rico: Rio Piedras... | Laboratory—field  sta- — erosion-control practices for steep hill 

tion. and. 


Madison 


Wyoming: Laramie 





O 





